Supplementary Materials

Supplementary Figure 1. Treatment with small molecule metallodyes increases contrast and reduces aggregation
of thyroglobulin particles. A) Electron micrograph of thyroglobulin, 5 M. Protein has a high affinity for the carbon
grid, and forms some aggregates in the ice layer. Curve indicates edge of a hole in the carbon grid. Inset shows 300%
zoom image of particles; arrow indicates a particle. B) Electron micrograph of thyroglobulin, 5 uM, treated with 1 mg/mL
DB199 dye. Protein formed fewer aggregates and had more contrast than the untreated thyroglobulin. Inset shows 300%
zoom image of particles; arrow indicates a particle.
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Supplementary Figure 2: Amino acid composition of standard six proteins. Tyrosine, lysine, arginine, and lysine +
arginine content for each of the six standard proteins used in this study is examined.

Amino # # # # % % % %

Protein Name Acids Tyr Lys Arg Lys+Arg Tyr Lys Arg Lys + Arg

Lysozyme

(LY) 147 3 6 12 18 2.04% | 4.08% | 8.16% 12.24%

Carbonic
anhydrase 260 8 18 9 27 3.08% | 11.25% | 3.46% 10.38%

(CA)
Serum

albumin 607 | 21 | 60 | 26 86 3.46% | 9.88% | 4.28% 14.17%
(BSA)

Catalase

(CT) 527 19 | 28 32 60 3.61% | 531% | 6.07% 11.39%

AP‘ZfA";‘)"““ 357 13 22 | 19 41 3.64% @ 6.16% | 5.32% 11.48%

3 0
Thyr("]?g’)b“h“ 2769 | 72 | 74 181 255 2.60% | 2.67%  6.54% 9.21%

Average of six 3.07% @ 6.55% | 5.63% 11.47%
proteins
Average

protein 33% | T2% | 42% 11.4%
composition,

vertebrates
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Supplementary Figure 3. Docking of FBBNA-PINK and AO50 with hen egg white lysozyme (6QWY), bovine
carbonic anhydrase (1V9E), and bovine serum albumin (3V03) reveals similar docking positions but different
binding affinities. Proteins are represented using a space-filling model, and unique regions of binding are marked with
numbers to aid in localization. A) 257 docking positions of FBBNA-PINK with lysozyme. Docked positions were
segregated in 38 clusters, covering 3 unique regions of lysozyme. B) 253 docking positions of AO50 with lysozyme.
Docked positions were segregated into 37 clusters covering 4 unique regions of lysozyme. C) 257 docking positions of
FBBNA-PINK with carbonic anhydrase. Docked positions were segregated in 35 clusters, covering 5 unique regions of
carbonic anhydrase. D) 252 docking positions of AO50 with carbonic anhydrase. Docked positions were segregated into
37 clusters covering 5 unique regions of carbonic anhydrase. E) 257 docking positions of FBBNA-PINK with bovine
serum albumin. Docked positions were segregated in 31 clusters, covering 6 unique regions of BSA. F) 257 docking
positions of AO50 with BSA. Docked positions were segregated into 40 clusters covering 4 unique regions of BSA. G)
Predicted AG values for each docked position of FBBNA or AO50 with lysozyme, carbonic anhydrase, and BSA. AG
values for FBBNA binding to each protein were significantly less negative ( p<0.0001) than for AO50 binding by
unpaired Student’s t-test.
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Supplementary Figure 4. Association and dissociation kinetics of FBBNA binding to thyroglobulin reveal a rapid
on-rate and a slow off-rate which makes it suitable for protein painting experiments. Dissociation of FBBNA from
thyroglobulin was measured and compared to the association of FBBNA to thyroglobulin by curve-fitting kinetics data to
the association then dissociation model in GraphPad Prism, with HotNM set to 258,881 (concentration of FBBNA in nM)
and time0 set to 120 (time at which dissociation experiments begin and association experiments end).
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Supplementary Figure 5. Two individual hotspots on ZO-1 were identified when complexed with YAP2. Hotspots
are identified as the tryptic cleavage sites blocked by dye treatment but protected during complexation with a protein
binding partner. This leads to an identification pattern for hotspots where hotspot peptides are present in unpainted
samples, absent in painted samples due to blockage of the tryptic cleavage site by dye coverage, and present in the dyed
complexed samples where complexation protects the tryptic cleavage site from dye coverage. A) Peptide
DNPHFQSGETSIVISDVLK from ZO-1, following tryptic cleavage at R42, is identified by MS/MS in the unpainted
sample 11292018 Amanda 3. B) Peptide TAGGDRADFWR from ZO-1, following tryptic cleavage at K592, is identified
by MS/MS in the unpainted sample 11292018 Amanda 3. C) All ZO-1 peptides identified within 1% FDR in the ZO-1
painted sample 11292018 Amanda_7; neither the DNPHFQSGETSIVISDVLK nor the TAGGDRADFWR peptides were
identified in the sample, indicating blockage of R42 and K592 by the dye treatment. D) Peptide
DNPHFQSGETSIVISDVLK from ZO-1, following tryptic cleavage at R42, is identified by MS/MS in the painted
complexed sample 11292018 Amanda 10. E) Peptide TAGGDRADFWR from ZO-1, following tryptic cleavage at
K592, is identified by MS/MS in the painted complexed sample 11292018 Amanda_10.
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A. R42 of unpainted ZO-1 sample 11292018 Amanda_3 is identified by the presence of peptide
DNPHFQSGETSIVISDVLK tandem mass spectrum matched via Sequest:

Sequence: DNPHFQSGETSIVISDVLEK, Charge: +3, Monoisotopic m/z: 696.02032 Da (+0.43 mmu/+0.62 ppm), MH+: 2086.04642 Da, RT: 16.7727 min,
Identified with: Sequest HT {v1.17); XCorr:4.33, Percolator g-Value:0, Percolator PEP:0.00562, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H,O; b-NHs; v; v-H.O; v-NH:

1 b+ b b3+ Seq. v b ik yE £2

i 116.03422 5852075 3934353 D 19

2 230.07715 11554221 7736350 N 1971.01818 986.01273 85767758 18

3 164 06859 10971482 P 1856.97525 92895127 1966327 17

4 232 59805 15540113 H 1750.92249 880.46488 587.31235 16

5 306.13226 20442383 F 1622 86358 21193543 54162604 15

6 370.16155 24711012 Q@ 147579516 738.40122 49260324 14

¥ 41367756 27612080 § 1347.73659 67437193 449.31705° 13

8 29512795 G 1260.70456 63085592 42030637 12

9 33814215 E 1203.68309 602.34519 401.89922 ' 11

10 37840 T 1074 64050 53782389 35888502 ' 10

1 40083539 S 97359282 487.30005 33520246 9

12 43853007 | 88656080 443,78408 29619178 8

13 1412.64408 47155288, M 77347673 387.24200 25349709 7

4 1525.72815 50924757 | £74.40832 337.70780 22547429 6

15 1612.76018 53825624 S 56132425 281.16576 18777960 5

16 1727.78712 576.60056 D 47429723 237.64975 158.76893 4

17 182685553 50962336V 359 26528 180.13628 12042661 3

18 193.93960 64731805 L 26019687 13060207 8740381 2

19 K 147.11280 74.08004 4370912 1
21 b-H,0* b-H,0% b-H,0% b-NH;* b-NH;>* b-NH:* Seq. y-H,O" y-H,0* y-H, 0% y-NH;* y-NH;* y-NH:> 22
1 98.02365 4851547 33.34607 D 19
2 212.06658 106 53693 7136038 21305060 107 02894 7168838 N 1953.00762 977.00745 651 67406 1953 99163 977 49945 65200206 18
3 309.11935 155.06331 103.71130 31010336 15555532 10403930 P 1838.96469 919.98598 £13.65075 183994870 92047799 613.98775. 17
4 44617826 22359277 14939760 44716227 22400478 14972561 H 174191193 871.45960 581.30883 1742.89594 87195161 58163683 16
5 503 24667 297.12697 198 42041 534.23069 29761898 19874841 F 1604.85301 802.93015 53562353 1605.83703 80342215 53595053 15
8 721.30525 361.15626 241.10660 723.28526 36164827 24143461 Q 1457.78460 729.39594 43653572 1458 76267 729.88795 48652772 14
s 80833728 40467228 27011728 20932129 40516428 27044528 S 1328 72602 656 36665 24351353 1330.71004 665 25866 44424153 13
8 865.35874 43318301 28912443 866.34276 43367502 28945244 G 124269398 £21.85064 414.50285 124367801 623 34764 41523085 12
3 994 40133 497.70431 332 13863 995 38535 498.19631 33246663 E 118567253 533 33950 395 89569 1186 65655 59383191 39627370 1
10 1095.44901 548.22814 365.82119 1096.43303 548 72015 36614919 T 105662594 528.81861 357.88150 1057.61395 52931061 35320050 10
1 118248104 59174416 39483186 118346506 59223617 39515987 S 955.58226 478.29477 319.19894 956.56627 47878678 31952694 9
12 129556510 £48.28619: 433 52655 129654912 848 77820 43085456 | 868 55023 434.77875 250.18826 869.53425 43527076 25051627 &
13 139463352 £97.22040 46554936 139561753 698.31241 46587736V 75546617 37823672 25149357 75645018 37872873 25287158 7
14 1507.71758 503 24405 1508 70160 50357205 | 656 38775 32870251 219.47077 £57 38177 329 19452 21979877 6
15 159474961 53225472 159573363 53258273 '§ 543 31369 272.16D48 181.77608 544.29770 27365249 18210409 5
16 1708.77655 57059704 1710.76057 570.92504. D 456 28166 228 64447 152.76540 457 76568 27913648 15309341 4
17 1808.84497 603 61984 1800.82898 60394785V 342 23873 17162300 11475110 3
18 1921.92903 64737453 1972.91305 64184253 L 24317032 12208880 8172829 2
19 K 130.08626 6554677 44033607 1

11292018 _Amanda_3.raw #3250 RT:16.7727 min
ITMS, 696.3547 @cid35.00, 2=+3, Mono m/z=696.02032 Da, MH+=2086.04642 Da, Match Tol.=0.6 Da
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B. K592 of unpainted ZO-1 sample 11292018 Amanda_3 is identified by the presence of peptide
TAGGDRADFWR tandem mass spectrum matched via Sequest:
[Peptide Summary

Sequence: TAGGDRADFWR, Charge: +3, Monoisotopic m/z: 417.86713 Da (+0.11 mmu/+0.25 ppm), MH+: 1251.58683 Da, RT: 10.7403 min,
Identified with: Sequest HT (v1.17); XCorr:1.00, Percolator g-Value:0, Percolator PEF:0.108, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-F,O; b-NH;; y; y-H;O; y-NH:

£1 b+ b b3 Seq. g ¥ Nk z
1 102 05496 5153112 3468984 T 1
2 17209207 87.04957 5836887 A 115053883 57577305 8418446 10
3 230.11353 115.56040 7737603 G 1078 50172 540 25450 360.50542° 9
4 287 13500 14407114 938318 ' G 1022 48025 511 74376 4149857 8
5 20216194 201.58461 13472550 D 96545879 48323303 2249111 7
3 552 26305 27963516 18675920 R 85043125 42571986 28414830 6
7 62930016 31515372 21043824 A 69433074 347 66901 23211510 5
8 74432711 37266719 24378055 D 62329362 21215045 20843608 4
9 291.39652 44620140 2978033 F 508 26662 254 53688 170.08374 3
10 107747483 53924106 35382980 W 36113827 18110277 12107034 2
1 R 17511836 88.06311 5504450 1
i b-H,0* b-H,0% b-H,03 b-NH;* b-NH b-NH;*  Seq. y-H.O° y-H,0% y-H,0¥ y-NH;* y-NH* y-NH» 22
1 84.04439 4252583 2868631 T 11
2 155.08150 72.04439 52.36535 A 113252827 566.76777 781803 113351228 567.25878 27850834 10
3 212 10297 106 55512 7137251 G 106149115 53124921 BAE0180 1062 47517 53174122 35482991 9
4 269.12443 135,06585 90.37966 G 100446969 50273848 33/4ANUTE 100545370 50323049 33582275 8
5 38415137 19257533 12872188 D 947 44823 47429775 316 48759 948 43224 47471976 1681560 7
6 54025249 27062988 120 75568 54173650 274 12189 1810832 R 832 49128 41671428 278 14528 333 40530 41720629 27847308 6
7 611.28960 306.14844 20443472 61227361 306.64045 20476272 A 676.32017 33866372 22611157 £77.30419 33915573 22642958 5
g 726.31654 362 66191 243 77703 72730056 36416352 24310504 D £05.28306 0314517 202 43254 606.26707 30363717 20276084 4
9 873 3849 43719612 29179584 574 36857 43768813 29212784 F 49124013 246 12370 16441823 3
10 1069.46427 53023577 25382627 106044828 53072778 35415428 W 417172 17258350 11539542 2
11 R 158.08240 7954584 5336299 1
Fragmert Spectrum
11292018_Amanda_3.raw #2137 RT: 107403 min
ITMS, 417 B671@cid35.00, 2=+3, Mono miz=417.86713 Da, MH+=1261.58683 Da, Match Tol.=0.6 Da
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C. Painted ZO-1 sample 11292018 Amanda_7 does not contain peptides DNPHFQSGETSIVISDVLK and
TAGGDRADFWR of ZO-1 within the ZO-1-derived peptide set as identified by Sequest
Theo. XCorr A
MH+ Sequest

Confidence Sequence Modifications Quality PEP [Da] HT

High LEEPTPAPSTSYSPQADSLR 2.25E-05 2146.03 5.84
High DLEQPTYRYESSSYTDQFSR 0.000128 2472.095 5.83
High EAIQQQQNQLVWVSEGK 0.000292 1985.009 5.74
High LAGGNDVGIFVAGVLEDSPAAK 0.000294 2100.097 5.73
High LAGGNDVGIFVAGVLEDSPAAKEGLEEGDQILR 0.00098 3339.707 5.47
High SNHYDPEEDEEYYR 0.004996  1845.72 5.28
High LAREEPDIYQIAK 0.006509 1545.827 5.16
High NRAEQLASVQYTLPK 0.025228 1717.923 4.97
High EISQDSLAARDGNIQEGDVVLK 0.02479 2357.194 4.89
High AEQLASVQYTLPK 0.004091 1447.779 4.67
High IVESDVGDSFYIR 0.001315 1499.738 4.67
High INGTVTENMSLTDAK 1xOxidation [M9] 0.004809 1609.774 4.61
High EAGFLRPVTIFGPIADVAR 0.101178 2029.123 4.35
High YESSSYTDQFSR 0.001785 1469.618 4.23
High APGFGFGIAISGGR 0.000598  1306.69 4.18
High GGPAEGQLQENDR 0.004767  1370.63 4.18
High GIFNSNGGVLSSIETGVSIHIPQGAIPEGVEQEIYFK 0.040913 3863.011 4.08
High VNNVDFTNIIR 0.021356 1304.696 4.06
High INGTVTENMSLTDAK 0.001 1593.779 4.01
High TVEEVTVERNEK 0.004176 1432.728 3.98
High SFPDKAPVNGTEQTQK 0.021734 1746.866 3.86
High EDLSAQPVQTK 0.009045 1215.622 3.85
High GEEVTILAQK 0.047704 1087.599 3.83
High AIPVSPSAVEEDEDEDGHTVVATAR 0.000531 2594.222 3.68
High YQINNISTVPK 0.014297 1276.69 3.6
High TVEEVTVER 0.071982 1061.547 3.58
High IDSPGFKPASQQK 0.129717 1402.733 3.54
High SREDLSAQPVQTK 0.130076 1458.755 3.53
High SYEQVPPQGFTSR 0.00119 1495.718 3.51
High EDLSAQPVQTKFPAYER 0.019618 1978.987 3.36
High DQEPSLSSHVDPTK 0.008706 1539.729 3.31
High AEASSPVPYLSPETNPASSTSAVNHNVNLTNVR 0.024862 3423.678 3.26
High EDTAQAAFYPQK 0.040559 1368.643 3.26
High VVDTLYNGK 0.013924 1008.536 3.26
High DGNIQEGDVVLK 0.011473 1286.659 3.24
High GKPPEADGVDR 0.008161 1140.564 3.23
High EGLEEGDQILR 0.049104 1258.627 3.16
High DNSILPPLDK 0.175179 1111.599 3.1
High LGSWLAIR 0.063823 915.5411 3.09
High EISQDSLAAR 0.012455 1089.553 2.89
High MRLCPESR 1xCarbamidomethyl [C4] 0.031127 1048.503 2.87
High LASHIFVK 0.001754 914.5458 2.72

S9



High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

SVASSQPAKPTK
ISKPGAVSTPVK
DLEQPTYR
KNEEYGLR
RSVASSQPAKPTK
TPSTEAAHIMLR
HSPQQPSNGSLR
FLKPVELR
TPSTEAAHIMLR
DNSILPPLDKEK
QYFEQYSR
DPYPEEMMR
EEPDIYQIAK
SVASSQPAKPTKVTLVK
MVVQRDER
GDSVGLR

FPAYER

NEEYGLR
ADGATSDDLDLHDDR
QASRDLEQPTYR
QLSYFDR

TVTPAYNR

QIIDQDK

GIIPNKNR

GIIPNK
FEEPAPLSYDSRPR
GKPPEADGVDRSFGEK

1xOxidation [M10]

S10

0.009342
0.008732
0.195479
0.085155
0.312427
0.007495
0.022379
0.075347
0.015205
0.277303
0.091148
0.240421
0.462834
0.006066
0.060433

0.40714
0.270398
0.113505
0.101178
0.084914
0.291539
0.249877
0.216669
0.026358
0.255698
0.033283
0.459853

1200.658
1183.705
1021.495
1008.511
1356.759
1342.678
1307.645
1001.614
1326.683
1368.737
1120.506
1167.481
1205.605
1741.022
1032.525
703.3733
782.3832
880.4159
1615.683
1463.724
928.4523
921.4789

859.452
911.5421
641.3981
1663.807
1688.824

2.69
2.67
2.58
2.52
2.51
2.49
2.42
2.32
2.21
2.15
2.12
2.11
2.06
2.01
1.98
1.85
1.83

1.8
1.77
1.72
1.53
1.45
1.43

1.4
1.29
1.14
0.72



D. R42 of painted ZO-1/YAP2 complex sample 11292018 Amanda_10 is identified by the presence of peptide
DNPHFQSGETSIVISDVLK tandem mass spectrum matched via Sequest
Sequence: DNPHFQSGETSIVISDVLK, Charge: +3, Monoisotopic myz: §96.02008 Da (+0.19 mmu/+0.27 ppm), MH+: 2086.04569 Da, RT: 16.6581 min,
Identified with: Sequest HT (v1.17); XCorr:4.60, Percolator q-Value:0, Percolator PEP:0.00161, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H,O; b-NH;s; y; v-H.O; y-NHs

1 b* b b Seq. ¥y ¥ ¥ 22
1 116.03422 5852075 3934959 D 19
2 23007715 11554221 7736330 N 1971.01818 986.01273 B57 67758 18
3 327.12991 164.06859 109.71482 P 1856.97525 92899127 619.66327 17
4 45418882 232 59805 15540113 H 1759.92249 88046488 58731235 16
5 61125724 306.13226 20442393 F 1622.86358 811.93543 54162604 15
6 73331581 370.16155 24771012 @ 1475.73516 73840122 43260324, 14
7 826247 41367756 27612080 S 1347 73659 67437193 445'51705° 13
g 883.36931 29512795 G 1260.70456 £30.86552 42090637 12
L] 101241190 1IN E 1203.68309 80234519 401.89922° 11
10 1113.45958 T84T T 1074.64050 537.82329 35888502 10
1 1200.49161 40033539 S 57358282 437 30005 32520246, 9
12 131357567 43853007 | 88656080 44378404 296.19178° 8
13 1412 64408 706 82568 47155788y 77347673 387 24200 25849709 7
14 1525.72815 763.36771 509.24757 | £74.40832 337.70780 22547429 8
15 1612 76018 80688373 53875624 5 56132425 281.16576 18777960 5
16 1727.78712 864.39720 57660056 D 474.29223 237.64975 15876893 4
17 1226 85553 91292140 50962336V 35926528 18012628 12042661 3
12 1935.93960 647.31805 L 260.19687 130.60207 8740381 2
19 K 147.71280 74.06004 49709120 1
#1 b-H,0* b-H,02* b-H,0%* b-NH;* b-NH,> b-NH;* Seq. y-H,O° y-H,0* y-H,; 0% y-NH;~ y-NH;* y-NH= 22
il 98.02365 4951547 33.34607 D 13
2 212 08658 10653683 71.36038 212.05060 107 02884 7162838 N 1953.00762 977 00745 £51 67406 1953 89163 577 43845 65200206 18
3 309.11935: 155.06331 103.71130 31010336 155 55532 10403030 P 1838.96469 519.98598 613.65875 183594870 92047799 £13.98775 17
4 44617826 22359277 149.39760 447.16227 22408478 14372561 H 1741.91193 87145360 581.30883 1742 89594 871.95161 58163683 16
5 593.24867 297.12697 198.42041 594.23069 29761898 19874841 F 160425301 802 93015 53562752 1605.83703 80342215 535.95053. 15
(] 721.30525 3671.15626 241.10860 722.28926 36164827 24143461 @ 145778460 729.39594 48659972 1458, 76862 72088795 42692772 14
7 80833728 404.67228 27011728 809.32129 405.16428; 27044528 'S 132972602 565.36665 44331353 1330.71004 5E5.85266 44458153 13
8 865.35874 43318301 28012443 866.34276 43367502 28945244 G 1242.69399 62185084 41490285 124367801 £22.34264 41523085 12
9 994 407133 497.70431 33213863 995 38535 43819631 33246663 E 118567253 533 33350 395 89569 1186 65655 533 83191 39622370 11
10 1095.44501 54529814 365.82119 109643303 548 720715 3614319 T 1056.62994 528 81861 352.88150 1057 61395 529.31061 35320850 10
11 118248104 53174416 394.83186 118346506 592 23617 39515987 S 955 58226 478 29477 319.19894 956.56627 47878678 31952694 9
12 129556510 £48.28619 432 52655 129654912 64877820 43285456 | 868.55023 434.77875 250.18826: 869.53425 43527076 29051627 8
13 1394.63352 £97.82040 46554936 139561753 £92.31241 46587736V 755.46617 37823672 252 49357 756.45018 37872873 26282158 7
14 1507.71758 754.36043 503.24405 1508.70160 754 85444 50357205 | B56.39775 32870251 219.47077 857.38177 32919457 21979877 €
15 1594.74961 53225472 1595.73363 79837045 53258273 '§ 54331369 27216048 181.77608 5447977 27265249 18210409 5
16 1708.77655 855.39192 57059704 1710.76057 85588392 57092504 D 456.28166 228 64447 152.76540 457.26568 229.13648 153.09341° 4
17 1808.84497 513 £03.61984 180083898 80541813} 60394785 34223873 17162300 11475110 3
18 1921.92503 367.46815 64131453 1922 91305 56196076 64164253 L 24317032 122 08880 8172829 2
19 K 130.08626 65.54677 4403360 1
11292018_Amanda_10.raw #3286 RT: 16.6581 min
ITMS, 6960201 @cid35 00, z=+3, Mono miz=696.02008 Da, MH+=2086 04569 Da, Match Tol =0 6 Da
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E. K592 of painted ZO-1/YAP2 complex sample 11292018 Amanda_10 is identified by the presence of

peptide TAGGDRADFWR tandem mass spectrum matched via Sequest

Peptide Summary

Sequence: TAGGDRADFWR, Charge: +3, Monoisotopic m/z: 417.86691 Da (-0.11 mmu/-0.26 ppm), MFH+: 1251.58619 Da, RT: 10.6433 min,

Identified with: Sequest HT (v1.17); XCorr:1.06, Percolator g-Value:0.00322, Percolator PEF:0.17, Ions matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-H,0; b-NH;; v; y-H:O; y-NHa
LA L pr Seq.  y 7 - a2
1 102.05436 5153112 3468984 T n
2 173.05207. 87.04567 E836837 A 115053883 B75.77305 384718445 10
3 230.11353 115.56040 7737603 G 1078.50172 540.25450 360.50642 9
4 287.13500 14407114 5638312 G 1022 43025 511.74376 34143827 B
5 40218194 201.58461 134725500 D 965.4587% 48323303 34 7
8 558.26305 27963516 18675520 R 850.43185 42571556 28414880 6
- 629.30016 315.15372 21043824 A 694.33074 34766301 23211510 &
8 74437711 37266719 24378085 D £23.29362 31215045 20843606 4
] £91.39552 44620140 297.80336. F 508.26668 25463698 17009374 3
10 1077 47483 53524106 359.87980 W 361.19827 181.10277 12107084 2
mn R 175.11855. 88.06311 58.04450 1
#1 b-H,O" b-H,0* b-H,0* b-NH; b-NHy*  Seq.  y-H,O y-H, 0% y-H, 0% y-NH;* y-NH,> y-NH>* &
2| 8404433 42 52583 28.68631 T n
2 155.08150 78.04433 5236535 A 1132.52827 566.71 378.180%4 113351228 567.25978 37850834 10
3 21210297 106.55512 71.37251 G 1067.49715 531.24921 354.50130 1062.47517 53174122 35482991 9
4 26812443 135.06585 90.37966 G 1004 46568 50273848 335.45475 1005.45370 503.23043 33582275 8
5 384.15137 182.57933 128.72138; D 94744872 47422775 316.48759 94842224 47471976 316.81560 7
L 540 25243 27062588 180.75568 541.23650 27112183 18108368 R 83242128 41671428 27814528 833.40530 417206823 27847328 B
7 611.28960 306.74244 20442472 612.27361 306.64045 20476272 A 676.32017 338.66372 226.11157 677.30419 339.15573; 22643958 B
g T26.31654 36366151 24277703 727.30056 364.15392 24310604 D £05.28306 30314517 20243254 B0B.26707 30363717 20276054 4
3 873.38436 437.18672 291.79984 874.36897 43768812 289212784 F 49124072 246.12370 16441823 3
10 1059 46427 530.23577 353.82627 1080.44228 530.72778 35415428 W LATIT2 172.58950 115.35542° 2
11 R 158.08240 79.54524 5336893, 1
11292018_Amanda_10.raw #2182 RT. 10.6433 min
ITMS, 417.8669@cid35.00, z=+3, Mono miz=417 86691 Da, MH+=1251.58619 Da, Match Tol.=0.6 Da
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Supplementary Figure 6: Control peptides in ZO-1 do not change in the presence of dye coverage or complexation
with YAP2. A) Control peptide NRAEQLASVQYTLPK is present in the unpainted ZO-1 sample 11292018 Amanda 3.
B) Control peptide APGFGFGIAISGGR is present in the unpainted ZO-1 sample 11292018 Amanda 3. C) Control
peptide NRAEQLASVQYTLPK is present in the painted ZO-1 sample 11292018 Amanda 7. D) Control peptide
APGFGFGIAISGGR is present in the painted ZO-1 sample 11292018 Amanda 7. E) Control peptide
NRAEQLASVQYTLPK is present in the painted ZO-1/YAP2 complex sample 11292018 Amanda 10. F) Control
peptide APGFGFGIAISGGR is present in the painted ZO-1/YAP2 complex sample 11292018 Amanda 10.
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A. Control peptide NRAEQLASVQYTLPK is present in the unpainted ZO-1 sample 11292018 Amanda_3.

Sequence: NRAEQLASVQYTLPK, Charge: +3, Monoisotopic m/z: 573.31329 Da (+0.72 mmu/+1.26 ppm), MH+: 1717.82533 Da, RT: 12.4821 min,
Identified with: Sequest HT (v1.17); XCorr:3.88, Percolator g-Value:0, Percolator PEP:0.06, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-H,O; b-NH;; v; v-HO; y-NH:

# b* b b3 Seq. ¥ ¥ ¥ 22
1 11505020 58.02874 3902158 N 15
2 2115131 13607930 9105528 R 1603.88023 80244375 53529826 14
3 34218843 17159725 147343 A 1447.77812 724.38330 48228456 13
4 471.23102 23811915 15774852 E 1376.74201 688.87464 45950552 12
5 549 28560 20043472 Q 1247 63341 62435235 41657132 1
[ 712.37366 23812941 L 1119.64084 56032406 37388513 10
7 73341078 26120844 A 100655677 503.78202 WE19044 3
g 29081912 8 935 51986 168.26347 31251140 8
3 3384152V 847 43763 424.74745 28350073 7
10 1097 56860 \EEETE @ 74841922 kicpakol 25047792 €
1 1260 63312 4208825 ¥ 62136084 21118286 207.79173 5
12 13671.62080 45456512 T 45829731 23565209 16343729 4
13 1474 76487 43208861 L 357 24963 179.12845 1875473 3
14 1571.81763 53481073 P 24416857 12258642 8206004 2
15 K 14711280 74.06004 4970912 1
# b-H,0* b-H,0% b-H,0% b-NH;* b-NH,2 b-NH* Seq. y-H,0* y-H,0% y-H,0% y-NH;* y-NH,% y-NH»* 22
i 92.02365 4351547 3334607 W 15
2 25412477 12786602 253797 R 1525.86867 79343247 53929474 152685362 793.93048 52962275 14
3 32516188 163.08458 10905881 A 1423 76856 71528752 47726104 1430.75257 71587852 47758504 13
4 45322046 207.11387 151,74500 454 20447 22760587 1520701 E 1368.73144 £78,86526 £52.52200 1368.71548 £20.36137 453.91000 12
5 58127903 28114316 194 43120 582 26305 29163516 19475920 Q 1223 62885 51524806 410.56780 123067236 615.84007 41089581 11
g 65436310 347 68518 23212588 59534711 23245368 L 1101.63027 55131877 26788161 110261429 B51.81078 362.20867 10
7 765 40021 255 80452 76528427 25612083 A 588 54621 48477674 23018632 389 53022 48526875 23051493 §
2 85243224 28421560 g53.41828 28514360 S 1750508 458.25815 20650788 91248211 45875015 306.83585 8
9 95150065 31783840 95248467 3816641V 830.47707 41574217 27749721 83146108 41623418 277.82501 7
10 1079.55523 kS } 102054325 38085360 Q 731 40265 366 20796 244 &7440 73235267 6569557 24480241 6
1 1242.6225 41487904  1243.60658 41520704 Y 603.35007 30217868 201.78821 604.33409 30267068 20211621 5
12 134367024 44356160 134465425 44282960 T 440,23675 220 64701 147.43377 44127076 22113802 14776177 4
13 1456.75430 48525629 1457.73832 4658408, L 34022308 17061518 1aprezt 3
14 1553.80707 518 60721 1554 79108 51253521 P 22713802 11407315 7638452 2
15 K 13008628 £5.54677 4403360 1
11202018_Amanda_3 raw #2317 RT: 124821 min
ITMS, 572.3132@cid25.00, z=+3, Moo miz=572.31320 Da, MH+=1717.92533 Da, Match Tol.=06 Da
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B. Control peptide APGFGFGIAISGGR is present in the unpainted ZO-1 sample 11292018 Amanda_3.
[Peplids Summary.
| Sequence: APGFGFGIAISGGR, Charge: +2, Monoisotopic m/z: 653.84943 Da (+0.67 mmu/+1.02 ppm), M+ 1306.69158 Da, RT: 17.0113 min,
Identified with: Sequest HT (v1.17); XCorr:4.26, Percolator q-Value:0, Percolator PEP:0.0173, Tons matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-TL,O; 7-H,O; v-NH;

1 b b Seq. ¥ oy 2
1 7204423 3652583 A 14
2 169.09715 8505222, P 123565313 618.33020. 13
3 226.11862 1135629 G 113860037 569.80382 12
4 37318703 18709715 F 1081.57830 54128309 11
5 21560783 G 93451048 467.75888. 10
& 28814209 F 877.48003 439.24815° 8
7 31765282 G 73042061 36571394 8
8 37413486 | 673.35915 33720321 7
] 40871241 A 560.31509 28066118° 6
10 93150361 46625545 | 48927797 24514262 &
1 1018.53584 509.77146. S 376.19391 188.60059. 4
12 1075.55711 53828219 G 289.16188 14508458 3
s 1132.57857 566.79292. G 232.14042 116.57385 2
14 R 175.11885 2806311 1

31 b-H0*  b-H,0% Seq. y-HO" y-H, 0% y-NHy* y-NH 32

1 A 1
2 r 1317 84267 60942487 2T esene s0921633 13
3 G 1120.56380 6079654 112157382 56129085 12
4 F 1063.56834 53228781 106485236 53277982 11
5 G 916.49993 45875360 91748394 45924861 10
& F 85347846 43024087 86045248 1307188 9
7 G 71241005 356 70866 713.38406 35730067 8
8 | 5538858 328 13783 656.37260 sd8Es9eh 7
9 a 522 30452 27165590 543 28854 27214781 8
10 | 7126741 23613724 47225182 2365293 5
1 100052508 50076618 § 58,1834 179.59531 259.16736 18008732 4
2 1057 54654 52927691 G 27213533 13657130 3
13 111456801 55778764 G 215.11287 108.06057 2
1 R 158 08240 Tosased 1
[Frogment Spestm
11282018_Amanda_3 raw #3126 RT: 17.0113 min
ITHS, 653 B404@cid35.00, 2=+2. Mono miz=653 84043 Dia, MH+=1306 59158 Da, Match Tol 0.6 Da
Vist
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[M2HP-NH;-H.0 97748 i
. i yo-NH; 931.50
e 860.37
200 Bs % : T
818.40 1081.58
s bas”
\ : 101852
0 po | T ¢ —L
200 400 800 1000 1200
miz

S15



C. Control peptide NRAEQLASVQYTLPK is present in the painted ZO-1 sample 11292018 _Amanda_7.

[ Peptide Summary

[ Sequence: NRAEQLASVQYTLPK, Charge: +3, Monoisotopic m/z: 573.31287 Da (+0.3 mmu/).52 ppm), MEI+ 1717.92405 Da, RT: 12.6669 min,
| Identified with: Sequest HT (v1.17); XCorr:4.97, Percolator q-Value:0, Percolator PEF:0.00873, Ions matched by search engine: 0/0
| Fragment match tolerance used for search: 0.6 Da
i Fragments used for search: b; b-H,O; b-NHz; y; y-H.O; v-NHs

71 b+ b2+ b Seq. ¥ y= ¥ £2
o) 115.05020 5802874 3902159 N 15
3 27115131 136.07930 9105529 R 1603.88023 80244375 53529626 14
3 347 18843 17158785 11473433 A 1447 77912 72438320 48326456 13
4 4 23611815 16774862 E 137674201 B28 87464 45958582 12
5 300.14 20043472, Q 124769941 62435335 41657132 11
6 23812941 L 1115.64084 56(1.32406 37388513 10
7 78341078 26180844 A 1006.55677 50378202 13519044 9
g 870.44281 29081912 5 935.51966 46826347 31251140 8
3 36951122 23184182 W 84848763 4474745 28350073 7
10 1087 56580 549 28854 38652812 @ 74941922 37521325 25047792 6
1 1260.63312 630.82020 42088256 Y £21.36064 311.1839% 20779173 §
12 1367.68080 454 56512° T 45829731 22965229 15343729 4
13 1474 76487 49225881 L 25724963 179.12845 119.75473 3
14 1571.81763 52461073 ' P 24416857 12258642 B2.06004 2
15 K 14711280 74.06004 4570812 1
21 b-H;0* b-H,0% b-H,0% b-NH* b-NH; b-NH:** Seq. y-H.O* y-H, 0% y-H.0* y-NH;- y-NH,*> y-NH:* 22
1 98.02365 4951547 333607 N 15
2 25412477 12756602 8537977 R 1585.86967 79343847 529.29474 1586.85368 79393048 52962275 14
3 325167188 16308458 109.05881 A 142976856 715.38792 143D, 75257 715.87992 47758904 13
4 455 23048 22711387 151 74500 454 30447 227 60887 18207301 E 1358 73144 679 86836 1358 71546 82036137 45351000 12
5 52127802 29114316 194 43120 582 26305 291 83516 19475920 Q 122568825 615 34208 123067226 £15.84007 41029581 11
[ £94.36310 34768519 23212588 69534711 23245389 L 1101.63027 551.31877 1102.61429 551.81078 368.20961 10
¥ 765.40021 255.80432 76638423 25613293 A 988 54621 49477674 589.53022 43526875 33051433 9
8 85343204 28481560 85341626 28514360 S 917.50809 45925819 918.49311 45975019 306.83589 8
9 551.50065 317.83840 95248467 47674897 3816641 ¥ 83047707 41574217 831.46108 41623418 278 7
10 107855522 38052480 1080 54225 B4 77526 360.85260 Q 73140865 366 20796 733 39267 66 69957 24430041, 6
1 1242 62256 41487904 1243 50858 82230893 41520704 Y 503 35007 302 17868 504 33408 202 67068 20211821 §
12 1343.67024 44856160 1344 65425 44388960 T 44028675 22064701 14743377 44127076 227.13802 147.76177 4
13 1456.75430 48625623 1457.73832. 43658429 L 34022308 17061518 3
4 1553.80707 51860721 155475108 51893531 P 227.13902 11407318 2
15 K 130.08626 6554677 44033600 1
11292018_Amanda_7.raw #2347 RT: 12.6669 min
ITMS, 573.6472@cid35.00, z=+3, Mono miz=573.31287 Da, MH+=1717 92405 Da, Match Tol.=0.6 Da
500 4
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72913
800 4 b
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. :;;:,,__ 7 e -HO
¥ e b HO 988.49
100 - yg-NH; 6.7 fi R e by~ ¥i H.O
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D. Control peptide APGFGFGIAISGGR is present in the painted ZO-1 sample 11292018 Amanda_7.
Sequence: APGFGFGIAISGGR, Charge: +2, Monoisotopic m/z: 653.85004 Da (+1.28 mmu/+1.95 ppm), MH+: 1306.69280 Da, RT: 17.0324 min,
Identified with: Sequest HT (v1.17); XCorr:4.18, Percolator g-Value:0, Percolator PEF:9.43e-05, Ions matched by search engine: 0/0
Fragment maich tolerance used for search: 0.6 Da

Fragments used for search: b; b-IL0; y; y-TL0; y-NH;

21 b B2E Seq. ¥ ¥ 22

1 7204433 3652583 A 14

2 169.09715 8505222 P 123565313 618.33020° 13

3 11356285 G 1138.60037 569.80282. 12

4 187.09715° F 108157890 54129308 11

i 21560789 G 93451049 46775882 10

L) 289.14209 F 77.48903 43924815 9

i G 0.42061 36671394 8

3 | 7339915 33720321 7

L A 560.31509 28066118 6

10 46525545 | 4857 24514262 5

il 508771460 & 376.18381 188.60058° 4

12 107555711 532328219, G 28516188 14508458 3

13 1132 57857 9282 G 23214042 11657385 2

14 R 175.11895 8306311 1

21 b-H0" b-H,0* Seq.  y-H,0* y-H,0% y-NH;* y-NH#» 22
1 A 14
i F 121764257 609.32432 121862658 60981693 13
3 G 1120.58980 560.73854 1121.57382 581.29055 12
4 F. 1063.56824 532.28781 108455236 53277982 11
5 G 916.49993 458.75360 917 48394 45924561 10
5 E 859.47846 430.24287 8E046248 43073488 9
7 G 71241005 356.70866 713.33406. 35720067, 8
2 I 65530858 32819733 656.37260- 32868994 7
3 A 54230452 27165530 54322854 27214791 6
10 | 47126741 23613734 47225142 23662935 §
hh 1000.52508 50076618 S 358 18334 17953531 35316736 18008732 4
12 1057 54654 52927691 G 27213533 13657130 3
12 111456801 55778764, G 21511387 10806057 2
14 R 15808240 7954984 1

11292018_Amanda_7.raw #3143 RT:17.0324 min
ITMS, 653 8500@cid35 00, z=+2, Mono m/z=653.85004 Da, MH+=1306 69280 Da, Match Tol.=0.6 Da
1200 4 ¥is
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1000 o

200 o

600 4

Intensity [counts]

400 o

[MH2H] }
6 B by~ buH:O 1138.51
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; £ 93144 1000.36
200 i ¥z - i Yar*
5 N 3 | by 108151
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0 T ‘ | | T
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E. Control peptide NRAEQLASVQYTLPK is present in the painted ZO-1/YAP2 complex sample

11292018_Amanda_10.

Sequence: NRAEQLASVQYTLPK, Charge: +3, Monoisotopic m/z: 573.31323 Da (+0.66 mmu/+1.16 ppm), MH+: 1717.92514 Da, RT: 12.6017 min,
Identified with: Sequest HT (v1.17); XCorr:4.87, Percolator g-Value:0, Percolator PEP:0.000743, Tons matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H,O; b-NH;; y; v-H,O; y-NH,

1 b b2* b Seq. ¥ bl i 2
1 115.05020 5302874 3802158 N 15
2 271.15131 136.07930 9105529 R 1602.58023 80244375 53529826 14
3 242 18843 17159785 11473433 A 1447 77812 724.38330 4326456 13
4 47123102 23%.11915: 157.74852  E 1376.74201 688.87464 45958552 12
5 30014844 20043472 Q 1247 63841 £24.35335 41657132 11
6 35669047 22812941 L 111964084 560.32406 37388513 10
7 26180244 A 1006 55677 50278202 33615044 9
g 2081312 S 33551966 46826247 3i251140 8
£l 958 51122 w3841V 248 48763 42474745 28350073 7
0 1097.56980 36652812 Q 74941922 375.21325 25047792 6
M 126063312 0875 Y £21 26084 211.18386 207.79173 5
12 1361.68080 45456512 T 458,257 22965229 15343729 4
13 1474 76487 45035881 L 357 24363 178.12845 11875473 3
14 1571.81763 52451073 P 244.16557 122.58642 82.06004 2
15 K 14711280 74 06004 4570512 1
21 b-H,0° b-H,02 b-H,0% b-NH;* b-NH; b-NH;* Seq. y-H,O* y-H,0% y-H,0% y-NH;* y-NH;2 y-NH;* | 22
il 98 02365 4851547 3338607 N 15
2 25412477 127.56602 8537977 R 1585.86967 79343847 529.29474 1586.85368 79393048 52962275 14
3 375 16162 163 08458 10806881 A 1428 76856 715.38752 477 26104 1430 75257 715.87952 477582304 13
4 45322046 227 11387 151.74500 454 20447 227 60587 15207301 E 1358.73144 £79.86936 45358200 1359.71546 63036137 45391000 12
5 521.27303 29114316 154.43120 522 26305 28163516 19475520 Q 1225 68285 £15.24806 41056780 1220 67286 £15.24007 41083581 11
£ 59436310 232125828 £95,34711 4817720 23245328 L 1101.62027 581.31877 367.82161 110261429 B51.21078 26820961 10
7 765 40021 25580452 76632423 35612283 A 988 B4ETT 434 77674 330 18692 8553022 43526275 23051453 8
2 85243004 28481560 95341828 20514360 S 517.50908 459,25819 306.50788 918.48311 45075019 206.83529 8
9 95150065 317.83840 952 43467 3816641 W 83047707 41574217 27745721 831.4gi08 41623418 27782521 7
10 107955823 E0.E24ED 1080.54225 540.77526 026250 Q 73140865 66,2076 24447840 73229267 366.69997 24480241 6
iy 12426225 414.87904 1243.60658 62220692 41520704 ¥ £03.35007 302.17868 20178821 604.33409 0267068 20211621 5
12 134367024 44356160 134465435 £7223 44380960 T 44028675 22064701 147.43377 44127076 22113302 147.76177 4
13 1456.75430 48625629 1457.73832 72937280 43658429 L 340.22308 17061518 11407821 3
14 1553.80707 512.60721 1554.79108 77789918 51893821 P 22713802 114.07315 7633452 2
15 K 130.08626 6554677 44033607 1
11292018_Amanda_10.raw #2523 RT: 12.6017 min
TS, 573.3132@cid35.00, z=+3, Mono m/z=573.31323 Da, MH+=1717.92514 Da, Match Tol.=0.6 Da
3000 o
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-]
= ¥
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200 400 600 1200 1400
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F. Control peptide APGFGFGIAISGGR is present in the painted ZO-1/YAP2 complex sample
11292018_Amanda_10.

Sequence: APGFGFGIAISGGR, Charge: +2, Monoisotopic m/z: 653.84857 Da (-0.19 mmu/-0.29 ppm), MH+: 1306.68987 Da, RT: 17.1244 min,
Identified with: Sequest HT (v1.17); XCorr:4.40, Percolator q-Value:0, Percolator PEP:0.00226, lons matched by search engine: 0/0
| Fragment match tolerance used for search: 0.6 Da

| Fragments used for search: b; b-FLO; y; y-H.O; v-NHs

1 b+ b2 Seq. v ¥ 22

1 7204433 3652583 A 14

i 165.08715 8505222 P 123565313 £18.33020 13

: 11356295 G 1128 60037 569.80382° 12

B 18709715 F 108157830 54128308 11

5 21580789, G 93451049 467.75888° 10

6 28314209 F 87748903 43324815 9

o 31765282 G 3042061 365.71394. 8

8 37419486 | 673.39915: 33720321 7

3 40971341 A 560.31509: 28066118° 6
10 46625545 | 48327737 24514262 5
1 1018 53564 50077146 & 376.19381 18860058 4
12 107555711 53828219 G 28916188 14502458 3
3 1132 57857 56673292 G 232 14042 11657385 2
14 R 175.11895 £3.08311 1
=1 b-H,0 b-H,0*  Seq. y-H,0* y-H,0% y-NH;* y-NHz* £2
1 A 14
2 12 1217 84257 609.32452 121262658 £09.81693° 13
] G 1120.58980 560.79854: 112157382 561.29055 12
4 F 1063.56834 53228781 106455236 53277982 1
B G 916.49993 45875360 917.483%4 45924561 10
6 F 85947848 43024287 86046243 43073488: §
7 G 71241005 356.70866: 713.33406 357 20067 8
8 | 65538858 32818783, 65637260 32868584 7
] A 542 30452 27165590 54328854 27214791 6
10 | 47126741 236 13734 47225142 23662935 5
n 000.52508 500.76618: S 35818334 179.59531 359.16726 180.08732: 4
12 105754654 52527691 G 27213533 13657130 3
13 111456801 557.78764 G 21511387 108.06057. 2
14 R 158.09240 79.54984 1

Fragment Spectrum
11292018_Amanda_10.raw #3306 RT: 17.1244 min
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A Control Peptide .
APGEGEGIAISGGR Hotspot Peptide DNPHFQSGETSIVISDVLK

disappears when painted,
reappears when complexed;
cleavage blocked at R42

found in all samples

Unpainted Amanda 3: 1 MSARAAAAK 61
Painted Amanda 7: 1 MSARAAAAKS TAMEETAIWE
Complexed Amanda 10: 1 MSARAAAAKS TAMEETAIWE

Unpainted Amanda 3: 551 _l(}K}JMKL\/L‘
Painted Amanda 7: 551 NGKLEGSWLAT RIGKNHKEVE
Complexed Amanda 10: 551 _IGKNHKEVE

BlERGLRSS 610
AGGDRAD FWRFRGLRSS 610
BRBrRrGLRSS 610

\ Hotspot Peptide TAGGDRADFWR

disappears when painted,
reappears when complexed;
cleavage blocked at K592

Control Peptide
NRAEQLAVQYTLPK
B found in all samples

R42 Interaction Site (Peptide DNPHFQSGETSIVISDVLK)

Fisher’s Exact Test, Freeman-Halton Extension: p = 0.001*
Unpainted = Painted = Complexed
Samples Samples Samples
Peptide Present 5 0 5
Peptide Absent 0 6 1

K592 Interaction Site (Peptide TAGGDRADFWR)

Fisher’s Exact Test, Freeman-Halton Extension: p = 0.006*
Unpainted = Painted = Complexed
Samples Samples Samples
Peptide Present 4 0 5
Peptide Absent 1 6 1

Supplementary Figure 7: ZO-1 hotspots for its interaction with YAP2 are determined by differential analysis of
unpainted ZO-1, painted ZO-1, and painted ZO-1/YAP2 complex. A) To determine the presence of ZO-1 hotspots for
an independent mass spectrometry experiment, the sequence of ZO-1 for an unpainted sample, a painted sample, and a
complexed sample are aligned, and peptides identified in each sample are highlighted in green, using the trials depicted in
Supplementary Figures 4 and 5. Peptides which are present in the unpainted sample, absent in the painted sample, and
return in the complexed sample are considered indicative of regions that are solvent-accessible in the painted sample, but
not solvent-accessible in the complexed sample, such as DNPHFQSGETSIVISDVLK. The missed tryptic cleavage site,
such as R42 for the peptide DNPHFQSGETSIVISDVLK, is the identified hotspot. Experiments were completed with 2
technical replicates per trial for three independent trials, resulting in 6 samples per condition. One unpainted trial was
excluded from the analysis due to loss of sample volume prior to mass spectrometry. Significant difference between
subgroups was evaluated by Fisher’s exact test with the Freeman-Halton expansion for m x n tables. B) Hotspots were
considered statistically significant when a peptide was present in 5 out of 6 unpainted samples, absent in 5 out of 6 painted
samples, and present in 5 out of 6 painted complexed samples (p = 0.03 via Fisher’s exact test with the Freeman-Halton
extension; greater than 95% confidence to reject the null hypothesis that presence or absence of a peptide is group-
independent). Hotspots R42 (p =0.001) and K592 (p = 0.006) were statistically significant.

S20



Supplementary Figure 8. Sequence Alignment of ZO-1 from 11 diverse species shows hotpots identified via protein
painting are found in evolutionarily conserved regions. Homo sapiens ZO-1 is shown in red, and hotspots identified in
complex with YAP2 are highlighted in yellow.

Z0-1 Clustal Alignment

Species represented:

Homo sapiens (Human; NP 003248.3)

Aliuropoda melanoleuca (Giant Panda; XP 011230579)

Odobenus rosmarus divergens (walrus, XP 004413034.1)
Balaenoptera acutorostrata scammoni (Minke whale, XP 007167555.1)
Melopsittacus undulates (parakeet, XP 012983641.1)

Struthio camelus australis (ostrich, XP 009679778.1)

Pogona vitticeps (central bearded dragon lizard, XP 020640389.1)
Python bivittatus (Burmese python, XP 007424590.2)

Callorhinchus milii (elephant shark, XP 007907131.1)

Salmo salar (Atlantic salmon, XP 013982297.1)

Hippocampus comes (tiger tail seahorse, XP 019722858.1)

S21

S.salar = —---m—mmm— mmmmm——m—— ———— mkygky itvmgmamgv tainrdncip pkrgmwvtpt 36
H.comes = = ————===-—— ——————-——— ———— mkygky itvmgmamgv tasn-kdclpt krglwvtps 35
C.milii =~ mmmmmm e mm e e e e 0
B.scammoni = --—-—--——-= —-——--———- o 0
H.sapiens  ———=——===——= —— - e e e 0
A.melanoleuca ——————-——= —-- oo - T— - oo S —— o oo 0
O.divergens  ————=—=————— —— e m e e e e 0
M.undulatus  —-—--—-—-—""""= —————————— ———— mkygky ltvlgmaigv tasnrgslmpl krklwvtps 36
S.australis  —-——-—-—=== —-—--———-— S — o —— o ————— - 0
P.vitticeps mgrlerlcrw rrrgrsrdrg gdgkmkygky ltvligmaigv tasnrgslmpl krklwvtps 60
P.bivittatus ---------= ——————-—-— - S ————— - 0
S.salar dglsgigatg igtaassaai teaqgdsaeaa aedaaaaraa aragamcgsga iggcsvmfa 96
H.comes dgetspsgvp —————--—-——-— —es——————— ———————-—-—-— -sdgp-igatg gagamamaa 65
C.milii =  mmmmm e e e e e 0
B.scammoni = —----—---— —-—--————m —m s o o 0
H.sapiens = ————==———— —— e e e e 0
A.melanoleuca ——————-——= —o- oo oo - oo m o —— o oo 0
O.divergens  ————=—=————— —— e e e e e 0
M.undulatus SeNPN-————— —————————— —————————— —— g-——————= ———————— 42
S.australis  -——-—-—=== —-—--—-—-— ———— e —— o ————— - 0
P.vitticeps SeNPS————— —————————— —————————— —————————— ——— g-——————= ———————— 66
P.bivittatus ---------= —————--—-— S S - 0
S.salar tstlslpmtg gkpslrrikg rihrskslds idlldsnsaa meetviweght vtlhrapgf 156
H.comes tstlslpmsqg gkpslrrikg rihrskslds idlldsnsaa meetviweght vtlhraagf 125
C.milii @ - e ms arsaggkntv meetviweght vtlhrapgf 32
B.scammoni = —-—-—-—---— —-—--m—mmm —mm oo meetaiweght vtlhrapgf 20
H.sapiens = ——————"""- ————————nn ———————— ms araaaaksta meetaiweght vtlhrapgf 32
A.melanoleuca —-—---—-—-——="= —————————— ——-— mrgngsqg wntvedknta meetaiweght vtlhrapgf 37
O.divergens  —————=—=———-= —————————— ———————— ms araaaaknta meetaiweght vtlhrapgf 32
M.undulatus ---atcsvsq gkpslrrikg rihrskslds idfceftstt meetaiweght vtlhrapgf 99
S.australis  -—---—----- - meetaiweght vtlhrapgf 20
P.vitticeps ---sncsisq gkpslrrikg rihrskslds ldfcefnstt meetaiweght vtlhrapgf 123
P.bivittatus -----——-"-""-""-"- -"—-------- meetaiweqqgt vtlhrapgf 20
*****.****:******* * *
S.salar gfgiaisggr dnphfgsget sivisdvlkg gpaegllsendrvvmvnavsmdnvehayav 216
H.comes gfgiaisggr dnphfgsget sivisdvlkg gpaegllgendrvvmvnavsmdnvehayav 185
C.milii gfgiaisggk dnphfgsget sivisdvlkg gpaegllgendrvvmvnavsmdnvehafav 92
B.scammoni gfgiaisggr dnphfgsget sivisdvlkg gpaegglgendrvamvngvsmdnvehafav 80
H.sapiens gfgiaisggR DNPHFQSGET SIVISDVLkg gpaegglgendrvamvngvsmdnvehafav 92
A.melanoleuca gfgiaisggr dnphfgsget sivisdvlkg gpaegglgendrvamvngvsmdnvehafav 97
O.divergens gfgiaisggr dnphfgsget sivisdvlkg gpaegglgendrvamvngvsmdnvehafav 92
M.undulatus gfgiaisggr dnphfgsget sivisdvlkg gpaegllgendrvamvngvsmdnvehafav 159
S.australis gfgiaisggr dnphfgsget sivisdvlkg gpaegllgendrvamvngvsmdnvehafav 80



P.bivittatus

.vitticeps gfgiaisggr dnphfgsget sivisdvlkg gpaegllgendrvamvngvsmdnvehafav 183

gfgiaisggr dnphfgsget sivisdvlkg gpaegglgendrvtmvngvsmdnvehafav 80

Ak hkhkhkhkrhkhkhkkhkohkhkhhhkhkhkrhhkhhkhkhhhkhkhkrhkhkhkkhhrkhk * *hkkhkxk *khk*x *hxkkhkrkhkkkhkkok*k
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.salar gglrksgknakitirrkrrvgipvshpgdre-tmseheeedtdedd-gyeghsgrsgpts 274
.comes gglrksgknakitirrkrkvgipvsrpgdre-tmseheeedsdeed-gyehhsgraggsa 243
.milii gglrksgknakitirrkrkvgmpvmrpepdrrpisepeddsyedeeelydrksgrsgpsp 152
.scammoni gglrksgknakitirrkkkvgipvsrpdpe--tvseneedsydee--vhdrrsgrgglv- 135
.sapiens gglrksgknakitirrkkkvgipvsrpdpe--pvsdneedsydee--ihdprsgrsgvv- 147
.melanoleuca gglrksgknakitirrkkkvgipvsrpdpe--pvsgneedsydee--vhdprssrgglv-— 152
.divergens gglrksgknakitirrkkkvgipvsrpdpe--pvseneedsydee--vhdprssrgglv- 147
.undulatus gglrksgknakitirrmkkigipvarpepe--pvseneddsydee--irdprssrsgls- 214
.australis gglrksgknakitirrmkkigipvarpepe--pvseneedsydee--irdprssrggps- 135
.vitticeps gglrksgknakitirrmkkigipitrtepd--pvsendedsyeed--mhdprgsrgaas- 238
.bivittatus qqlrksgknarltlrrmkktqlpvtrtdpd——pvsendddsyeee——lhdprsshgat—— 134
Kk khkkkhkkkkhkkk o ***** s * . * . : [ s s S S S
.salar aygaasggtasrrtndrerersnssrrehsasrersisphsg-rsggsstpsrpakvtlv 333
.comes -yagasggtsssrrhd--rersssgrrdhsasrersvsprsdrrsgassapsrpskvtlv 300
.milii ysgrrsersigrradsrerslsprsdrrsvtsnlppkpikvtlv 196
.scammoni = ————---—————————- nrrsekswardrsasrerslsprsdrrsvassgparptkvtlv 178
.sapiens = —-——-———-———-——-- nrrsekiwprdrsasrerslsprsdrrsvassqgpakptkvtlv 190
.melanoleuca --—-—————""——"——"————- srrsekswardrsasrerslsprsdrrsvassgpakptkvtlv 195
.divergens = -————————————————- srrsdkswardrsasrerslsprsdrrslassgpakptkvtlyv 190
.undulatus  --————————--———- anrrhekswvrdrsasrerslsprsdrrsvtssgpakptkvtlv 258
.australis = -———-———-——--——- asrrhekswvrdrsasrerslsprsdrrsvtssgpakptkvtlv 179
.vitticeps  -——--——————--—- lsrrpekswvrdrsasrerslsprsdrrsvgsggpakptkvtlv 282
.bivittatus -——-—-------------—- srrhekswtrdrsasrersasprsdrrsvassgpakptkvtlyv 177
* Kk ok kK **:*. * % *' * :* * Kk k kK
.salar ksrkneeyglrlashifvkdispeslaardgnigegdvvlkingtvtenlslidakklie 393
.comes ksrkneeyglrlashifvkdispeslaardgnigegdvvlkingtvtenlslidakklie 360
.milii ksrkneeyglrlashifvkeispeglaakdgnihegdvvlkingtvtenmslgdakklie 256
. scammoni ksrkneeyglrlashifvkeisgdslaardgnigegdvvlkingtvtenmsltdaktlie 238
.sapiens ksrkneeyglrlashifvkeisgdslaardgnigegdvvlkingtvtenmsltdaktlie 250
.melanoleuca ksrkneeyglrlashifvkeisgdslaardgnigegdvvlkingtvtenmsltdaktlie 255
.divergens ksrkneeyglrlashifvkeisgdslaardgnigegdvvlkingtvtenmsltdaktlie 250
.undulatus ksrkneeyglrlashifvkeisgdslaardgnigegdvvlkingtvtenmsladaktlie 318
.australis ksrkneenvlrlashifvkeisgdslaardgnigegdvvlkingtvtenmsladaktlie 239
.vitticeps ksrkneeyglrlashifvkeisgdslaardgnigegdvvlkingtvtenmsltdaktlie 342
.bivittatus ksrkneeyglrlashifvkeisgdslaakdgnigegdvvlkingtvtenmsltdaktlie 237
* Kk kkk kK **********:** .***:****:***************:** ***.***
.salar rskgklkmvvgrddratllnipdmddsipsgnnsdrddiseihsltsdhstrshdra-rg 452
.comes rskgklkmvvgrddratllnipdlddsipsannsdrddiseihsltsdhsnrsrg----- 415
.milii rskgklkmvvgrdekatllnvpdlddsipsanaserddiseihslasdhsnrsnerprh- 315
. scammoni rskgklkmvvgrderatllnvpdlsdsihsanaserddiseigslasdhsgrshdrpprh 298
.sapiens rskgklkmvvgrderatllnvpdlsdsihsanaserddiseigslasdhsgrshdrpprr 310
.melanoleuca rskgklkmvvgrderatllnvpdlsdsihsanaserddiseigslasdhsgrshdrpprh 315
.divergens rskgklkmvvgrderatllnvpdlsdsihsanaserddiseigslasdhsgrshdrpprh 310
.undulatus rskgklkmvvgrderatllnvpdlsdsihsanaserddiseigslasdhsnrshdrp-rr 377
.australis rskgklkmvvgrderatllnvpdlsdsihsanaserddiseigslasdhsnrshdrp-rr 298
.vitticeps rskgklkmvvgrderatllnvpdlsdsihsanaserddiseigslasdhsnrshdrp-rr 401
.bivittatus rskgklkmvvgrderatllnvpdlsdsihsanaserddiseigslasdhsnrshdkp-rr 296
************‘k::*****:**:.*** ‘k.‘k *:*******:**:**** **.
.salar srsrspt-rsepsdpsrhsprgisngshrsrdee---riskpgvmstpvkgsgealigai 508
.comes -rgrspd-rnepsdhlrlsprgitngshrsrdde---r-skpgvmstpvkssddgvlsqg 469
.milii -rsrspdkrsdws---dhspgpisngsgrphedditvggtkpgamstpvksteeafvak- 370
scammoni srsrspdgrsepsdhsrgspggpsngslrsreee---riskpgavstpvkhaddh-tpkt 354
.sapiens srsrspdgrsepsdhsrhspggpsngslrsrdee---riskpgavstpvkhaddh-tpkt 366
.melanoleuca srsrspdgrsepsdhsrhspggpssgslrsreee---riskpgavstplkhaddh-tpkt 371
.divergens srsrspdgrsepsdhsrhspggpssgslrsreee---riskpgavstpvkhvddh-tpkt 366
.undulatus srsrspdgrsepsdhsrhspggpsngslrskede---ritkpgavstpvknaddi--skt 432
.australis srsrspdgrsepsdhsrhspggpsngslrsrede---ritkpgavstpvknadda--skt 353
.vitticeps srsrspdgrsepsdhsrhspggpsngshrsrdee---riakpgavstpvknteelpvsks 458
.bivittatus 353
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s-dgplare-dklpplpepkpvyagpggpdvdlpvspsdapvpsaghddsilrpsmklvk
s-dgsssrddkglpplpepkpvyagpggpdvdlpvspsdapvpsaahddsilrpsmklvk
—-——-vaeervekgapplpepkpvyagpggpdvdlpvspsdapvpnashddgmlrptmklvk
veevivernekgtpnlpepkpvyagvggpdvdlpvspsdgilpnathedgilrpsmklvk
veevtvernekgtpslpepkpvyaqgvggpdvdlpvspsdgvlpnsthedgilrpsmklvk
veevvvernekgaptlpepkpvyaggggpdvdlpvspsdgvlpnsthedgilrpsmklvk
veevvvernekgaptlpepkpvyaqgvggpdvdlpvspsdgvlpnsthedgilrpsmklvk
meevaveraekgtpplpepkpvyaggggpdvdlpvspsdgplpnsthedgmlrpsmklvk
vedvaaertekgtpplpepkpvyaggggpdvdlpvspsdgplpnsthedgmlrpsmklvk
veesvtersdkgipplpepkpvyagaggpdvdlpvspsdgplpnsthedgmlrpsmklvk
veesvaernqutpplpepkpvyaqagquvdlpvsptdgplpnsthedgmlrpsmklvk

*k kkk kKK Kkk kK *********** * .k . * . * *** *****

fkkgesvglrlaggndvgifvagvledspaakegleegdgilrvnnvdfaniireeavlf
fkkgesvglrlaggndvgifvagvleespaakegleegdgilrvnnvdfaniireeavlf
frkgesvglrlaggndvgifvagvledspaakegleegdgilrvnsvdfaniireeavlf
frkgdsvglrlaggndvgifvagvledspaakegleegdgilrvnnvdftniireeavlf
frkgdsvglrlaggndvgifvagvledspaakegleegdgilrvnnvdftniireeavlf
frkgdsvglrlaggndvgifvagvledspaakegleegdgilrvnnvdftniireeavlf
frkgdsvglrlaggndvgifvagvledspaakegleegdgilrvnnvdftniireeavlf
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lldlprgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
lldlprgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
lldlpkgeevtilaggkkdvyrrivesdvgdsfyirthfdyekespyglsfnrgevirvv
lldlpkgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
lldlpkgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
lldlpkgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
lldlpkgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
lldlpkgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
lldlpkgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
lldlpkgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevfrvv
lldlpkgeevtilagkkkdvyrrivesdvgdsfyirthfeyekespyglsfnkgevirvv
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dtlyngklgswlairigknhgevergiipnknraeqglssvqgytlpktpggdradfwrfrg
dtlyngklgswlairigknhgevergiipnknraeglssvqgytlpktpggdradfwrfrg
dtlyngklgswlairigknhkevergiipnrnraeqlssvqgytlpktaggdradfwrfrg
dtlyngklgswlairigknhkevergiipnknraeglasvqgytlpktaggdradfwrfrg
dtlyngklgswlairigknhkevergiipnknraeqglasvqytlpKTAGGDRADEWRfrg
dtlyngklgswlairigknhkevergiipnknraeglasvqgytlpktaggdradfwrfrg
dtlyngklgswlairigknhkevergiipnknraeqglasvqgytlpktaggdradfwrfrg
dtlyngklgswlairigknhkevergiipnknraeglasvqgytlpktaggdradfwrfrg
dtlyngklgswlairigknhkevergiipnknraeqglasvqgytlpktaggdradfwrfrg
dtlyngklgswlairigknhkevergiipnknraeglasvgytlpktaggdradfwrfrg
dtlyngklgswlairigknhkevergiipnknraeqglasvqgytlpktaggdradfwrfrg
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lrtskrnlrksredlsagpvgtkfpayervvlreagflrpvvifgsiadvareklareep
lrsskrnlrksredlsagpvgtkfpayervvlreagflrpvvifgpiadvareklareep
lrsskrnlrksredlsagpvhtkfpayervvlreagflrpvvifgpiadvareklareep
lrsskrnlrksredlsagpvgtkfpayervvlreagflrpvtifgpiadvareklareep
lrsskrnlrksredlsagpvgtkfpayervvlreagflrpvtifgpiadvareklareep
lrsskrnlrksredlsagpvgtkfpayervvlreagflrpvtifgpiadvareklareep
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lrsskrnlrksredlsagpvgtkfpayervvlreagflrpvtifgpiadvareklareep
lrsskrnlrksredlsagpvgtkfpayervvlreagflrpvtifgpiadvareklareep
lrsskrnlrksredlsagpvgtkfpayervvlreagflrpvtifgpiadvareklareep
lrsskrnlrksredlsagpvgtkfpayervvlreagflrpvtifgpiadvareklareep

hkehkhkhk A hhkhkhkAhkhhhkhkhkhehkhkhhkhkhkhhkhkhkrhhkhkhhkhkhhkh *khkkx H(rkkrhkkkhkrxkkx*k
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appassynryv--pkpfttsarpferkfespkfnhnllpndkpdmat--kgg----sasp
-g-pavynrfa--pkpytsaarpferkfespkfnhnllpteggpp---————-—-—————---
-titpaynrft--pkpytssarpferkfespkfshnlltsetahkpdlss-kaptspktl
—tvtpaynrft--pkpytssarpferkfespkfnhnllpsetahkpdlss-ktptspktl
-tvtpaynrft--pkpytssarpferkfespkfnhnllpsetahkpdlss-kapaspktl
—tvtpaynrft--pkpytssarpferkfespkfnhnllpsetagkpdlss-kapaspgtl
-tvtpsynrft--tkpytsaarpferkfespkfnhnllpneaghkpelps-kspnspgpi
-tvtpsynrft--tkpytsaarpferkfespkfnhnllpneaghkpelps-kspnspgpi
—tvtpaynrft--tkpytsaarpferkfespkfnhnllpdenghkpelps-ksgnspgpl
-t-tpaynrfttttkpytsaarpferkfespkfnhnllpeetlgkpeissskpgpspgpi

*k k. )k ek ek ekkhkAkhkKhk o khkkk Khk%k

akpgispgptdldsgldtftrtmdnrskyghnninavpkaipvspsaledd-dedeghtv
vkps—-gsgttdhdsgldtftrtmdhrskyghnninavpkaipvsptaldddededeghtv
—-tphspsgppdfdsgtdtfprgtdhrakylanninaipkaipvspsaledd-edddshtv
vkahgstgppefdsgvetfsvhtdnkpkygvnsistgpkavpvspsaveed-ededghtv
vkshslagppefdsgvetfsihae-kpkyginnistvpkaipvspsaveed-ededghtv
akahsatgppefdsgvetfsihad-kpkygmnnistvpkaipvspsaveed-ededghtv
akahgaagppefdsgvetfslhad-kpkygmnnistvpkavpvspsaveed-ededghtv
lkahsssgppefdsgldtfavgvd-kpkygpnnvnavpkaipvspsalede-eeedghtv
lkahsssgppefdsgmdtftvgad-kpkygpnninavpkaipvspsalede-eeedghtv
lkahsssg-pefdsavdtfsigad-klkygpnninavpkaipvspsaledd-deedghtv
lkahssag-pefesnldsfsggad-klkygpnnisavpkaipvspsaledd-deeeghtv

. O R R R R I S S O
vatargvfncnggvlssietgvsiiipggaipegveqgeiyfkvcrdnsilppldkekget
vatargvfnsnggvlssietgvsiiipggaipegiegeiyfkvcrdnsilppldkekget
vatargifdsnggvlssvetgvsiiipkgaipegveqgeiyfkvcrdnsilppldkekget
vatargvfnsnggvlssietgvsiiipggaipegvegeiyfkvcrdnsilppldkekget
vatargifnsnggvlssietgvsiiipggaipegveqgeiyfkvcrdnsilppldkekget
vatargvfnsnggvlssietgvsiiipggaipegiegeiyfkvcrdnsilppldkekget
vatargvfnsnggvlssietgvsiiipggaipegieqgeiyfkvcrdnsilppldkekget
vatargvfnsnggvlssietgvsiiipggaipegiegeiyfkvcrdnsilppldkekget
vatargvfnsnggvlssietgvsiiipggaipegieqgeiyfkvcrdnsilppldkekget
vatargvfnsnggvlssietgvsiiipggaipegieqgeiyfkvcrdnsilppldkekget
iatargvfnsnggvlssietgvsiiipggaipegiegeiyfkvcrdnsilppldkekget

cehkhkhkkoeke KhhkkhkhkkhhhkeoehkhhhhkhkhhkhkoehkhkhkhhkhohkhkhkhkhkrhkhkhkhdA kA hhkhkhxkkxkkx

llsplvmcgphglkflkpvelrlphcasmtpdgwsfalkssdsssgdpkswagngslpgdp

llsplvmcgphglkflkpvelrlphc---—-———--------————— dpknwgnkslpgdp
llsplvmcgphglkflkpvelrlphcasmtpdg--—-—-—-—-—-—-———--— dpkswgnkslpsds
llsplvmcgphglkflkpvelrlphcasmtpdg-—-—-——-—-—-—-————-—— dpktwgnkclpgdp
llsplvmcgphglkflkpvelrlphc——-------"""-----———-— dpktwagnkclpgdp
llsplvmcgphglkflkpvelrlphc---—-———---------————— dpktwgnkclpgdp

llsplvmcgphglkflkpvelrlphcasmtpdgwsfalkssdsssgdpktwgnkclpgdp
llsplvmcgphglkflkpvelrlphcasmtpdgwsfalkssdsssgepktwgnkslpgdp
llsplvmcgphglkflkpvelrlphcasmtpdgwsfalkssdsssgdpktwagnkslpgdp
llsplvmcgphglkflkpvelrlphcasmtpdgwsfalkssdsssgdpktwgnkslpgdp
llsplvmcgphglkflkpvelrlphcasmtpdgwsfalkssdsssgdpktwagnkslpgdp

KAKAA kKA Ak A XA XA A A A AR AKX Ak kK e kk kKK . Kk K

nylvgancvsvlidhf 1889
nylvgancvsvlidhf 1762
nyhvgancvsvlidhf 1749
nylvgancvsvlidhf 1755
nylvgancvsvlidhf 1748
nylvgancvsvlidhf 1754
nylvgancvsvlidhf 1770
nylvgancvsvlidhf 1852
nylvgancvsvlidhf 1774
nylvgancvsvlidhf 1879
nylvgancvsvlidhf 1752

KAk Ak khkkk Kk kK Kk kkx%k
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Supplementary Figure 9. Hotspot R42 of ZO-1 is located in close proximity to the binding cavity of the first PDZ
domain. The heptapeptide WRRTTYL, shown in green, was crystalized in the binding cleft of the first PDZ-domain
(brown) of ZO-1 (PDB 2H2B). Identified hotspot R42 to located near the binding site. The YAP2 C-terminal pentapeptide
FLTWL is predicted to bind in this binding cleft and interact with R42.
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Supplementary Figure 10. Three individual hotspots on YAP2 were identified when complexed with ZO-
1.

Hotspots are identified as the tryptic cleavage sites blocked by dye treatment but protected during complexation with a
protein binding partner. This leads to an identification pattern for hotspots where hotspot peptides are present in unpainted
samples, absent in painted samples due to blockage of the tryptic cleavage site by dye coverage, and present in the dyed
complexed samples where complexation protects the tryptic cleavage site from dye coverage. A) Peptide
KLPDSFFKPPEPK from YAP2, following tryptic cleavage at R89, is identified by MS/MS in the unpainted sample
11292018 Amanda 1. B) Peptide QSSFEIPDDVPLPAGWEMAK from YAP2, following tryptic cleavage at R161, is
identified by MS/MS in the unpainted sample 11292018 Amanda 1. C) Peptide YFLNHIDQTTTWQDPRK from YAP2,
following tryptic cleavage at R187, is identified by MS/MS in the unpainted sample 11292018 Amanda 1. D) All YAP2
peptides identified within 1% FDR in the ZO-1 painted sample 11292018 Amanda_5; neither the KLPDSFFKPPEPK,
QSSFEIPDDVPLPAGWEMAK, nor the YFLNHIDQTTTWQDPRK peptides were identified in the sample, indicating
blockage of R89, R161, and R189 by the dye treatment. E) Peptide KLPDSFFKPPEPK from YAP2, following tryptic
cleavage at R89, is identified by MS/MS in the painted complexed sample 11292018 Amanda 10. F) Peptide
QSSFEIPDDVPLPAGWEMAK from YAP2, following tryptic cleavage at R161, is identified by MS/MS in the painted
complexed sample 11292018 Amanda 10. G) Peptide YFLNHIDQTTTWQDPRK from YAP2, following tryptic
cleavage at K592, is identified by MS/MS in the painted complexed sample 11292018 Amanda 10.
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A. RS89 of unpainted YAP2 sample 11292018 _Amanda_1 is identified by the presence of peptide

KLPDSFFKPPEPK tandem mass spectrum matched via Sequest

[Peptide Summary

bequeﬂce: KILPDSFFKPPEPK, Charge: +3, Monoisotopic m/z: 510.61749 Da (+0.56 mmu/+1.1 ppm), MH+: 1529.83792 Da, RT: 12.7447 min,
Identified with: Sequest HT (v1.17); XCorr:3.28, Percolator q-Value:0, Percolator PEF:0.153, Tons matched by search engine: (/0

Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-F,;0; b-NH;; v; y-HLO; y-NH:
71 b* b2E b3 ¥ y2r ¥ 22
1 12510224 65.05476 43.70560 13
2 24218630 12159675, 81.4002% 140174128 70127428 46791861 12
3 33923307 17012317 11375121 128865721 544 83225 43022392 11
4 454 2660 22763664 15203352, 113160445 596.30586 357.87200: 10
5 54129804 271.15266 181.10420 1076 57751 53879239 35353065 9
& 688 366 344 62686 230.12700. 983 54548 48537638 32052001, 8
s 235434 41822107 27914881 84247707 42174217 28148721 7
2 96352983 482 26855 32124813, 695 40865 348 20756 23247440 6
8 1060 58258 530.78453 354 15905 567.31369 284 16048 18977608 5
0 1157 63536 57332132 386 54357, 47026082 23563410 15742516 4
" 1286 67795 64384281 429 56417 37320816 187.10772 12507424 3
32 138373071 £92 36900, 46191508 242 16857 122 58642 82.06004 2
13 14711280 74 D004 4870912° 1
71 b-H,O¢ b-H,02 b-H,0% b-NH;** b-NH,> Seq. y-H,0" y-H;0% y-H 0% y-NH;* y-NH;> y-NH;> 22
1 5654148 3803008 K 13
2 113.08352, 75.72477: L 138373071 £52.36500 461.91509: 1384 71473 63286100 46224308 12
3 32221252 16160990 10807565 P 1270 64665 635.82656 424 22040 1271.63067 63631897 42454841 11
4 43625545 21863136 146.05000: 43723846 21912337 14641800 D 117359385 587.30058 35186948 1174 57750, 58779253, 39215748 10
5 523 28747 26214738 175.10068 52427143 262 63938 17542868 5 1058 56694 5297871 35352717 1053 55096 53027912 35385517 9
6 670.35583 33568158 22412248 671.33930 33617359 22445143 F 97153431 48627110 324 51643 57251833, 48676310 32484443 8
Zi 217.42430 40921579 27314628 21840822 40370780 27347423 F 824.46650 41273689 27543368 82545052 41322830 27582169 7
8 94551526 47326327 315 84461 946.50328 47375528 31617261 K 677.39809 33320268 22647088, 678.38210 333 63465 22673883 6
3 1042 57203 52178965 348153553 1043 55604 522 28166 34852353 P 54330312 275.15520 18377256 55028714 27564721 18410056 5
10 1133 62475 570.31603 380 54645, 1140 60881 57080804, 38087445 P 452 25026 22662882 15142164 45323428 22712083 15174364 4
" 126866739 63483733 423 56065 1263 65140 63532934 42383865 E 355.19760 178.10244 113.07072 356.18161 17855444 11333872 3
12 136572015 683.36371 45591157 136670416 683 85572 45623357, P 22713502 11407315 7638452 2
13 K 130.08626 6554677 4403360 1
Fragment Spectrum
11292018_Amanda_1.raw #2540 RT: 12.7447 min
ITMS, 510.6175@cid35.00, z=+3, Mono m/z=510.61749 Da, MH+=1529.83792 Da, Match Tol.=0.6 Da
Yu~

10 644.85

s 4
:’?
=
z %
5
5
£
s by~
= 643.82

4 4 -

hifth
701.37
byy2-NH,, yi.2-HO
¥ILO i ¥ L0, b v NH,
2 4 452.05 yo " 692.40
[M+3H]*-H;0, [V . 538.86 567.26-._ -
504.86 45417 i '* b
s o™ ¥ 83535 i
Vs loss? 596.33 842, + 963.46
0 ' 1Ll | L . L 1 ; . ;
200 500 800 1000 1200 1400
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B. R161 of unpainted YAP2 sample 11292018 Amanda_1 is identified by the presence of peptide
QSSFEIPDDVPLPAGWEMAK tandem mass spectrum matched via Sequest

e

Sequence: QSSFEIPDDVPLPACWEMAK, Charge: +2, Monoisotopic m/z: 1109.03113 Da (+0.87 munu/+0.78 ppm), MH+: 2217.05498 Da, RT: 20.3265 min,

Identified with: Sequest HT (v1.17); XCorr:4.67, Percolator g-Value:(, Percolator PEP:0.00214, Tons matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H,0; b-NH;; y; v-H.O; y-NH:

1 b* b2 Seq. ¥ ¥ 2
# 129.06585 6503657 Q@ 20
2 20605788 1085528 S 205258467 104500097 13
3 30212891 15206859 S 200156264 100148496 1e
4 450.19832 22580280 F 1914.93061 957.96894 17
5 29012410 E 1767 86220 83443474 16
6 UBEEEIT | 1638.81960 81991344 15
¥ 39519261 P 1525.73554 763.37141 14
] 45270838 D 142868278 71424503 13
3 101943763 51021365 D 131365583 £57.3215 12
10 1118.50005 v 1198.62889 539.81808 11
1 1215.55281 i 1039.56048 55028388 10
12 132863687 | 100250771 50175750 9
13 142ssE6e P BI3.47365 44521546 8
4 1eseTTs A 73237088 33EI0E 7
15 1553.74821 G 721.333 361.17052 6
16 1739.82753 87041740 W 664.31231 33265979, 5
7 1868.87012 93493870 E 478.23300 23962014 4
18 1993.31060 100045834 M 345.13040 17509884 3
19 07072 1070 A 21514882 10957880 2
20 K 147.11280 7406004 1
A1 b-HO b-H,0% b-NH;* b-NH7  Seq. y-H, 0 y-H,0% y-NHy y-NH2» 22
] 112.03930 56.52323 Q 20
2 18208732 8354720 198.07133 0003930 S 07088410 103539863 207196812 103648770 19
3 BE113 14308331 28610336 14358532 S 1983.95208 5247965 133433608 98257168 18
4 43218776 216.59752 78 21708953 F 1856.92005 948 96366 1897.90406 94945867 17
5 i 281.11881 28161082 E 1749.85163 87542945 1750.83565 87592146 16
6 337.66085 338.15285 | 1620.80504 810.50816; 1621.79306 B11.40017 15
5 386.18723 38667924 P 1507.72438 75436613 1508.70899 75485813 14
] 44370070 219271 D 141067221 70523974 141165623 TE3TE 13
9 501.21417 801.70618 D 129564527 64832627 1296.62929 64281828 12
10 550.74838 55124039 V 118061833 550.81280 1181.60234 551.30481 11
1 1197.54224 59927476 59976677 P 1081.54991 541.27859 1082.53393 54177060 10
12 131062631 655.81 654 80 L 38443715 45275221 985.48116 49324422 9
1314076707 T0e3£317 140266303 7048313 P 7141208 4821008 7239710 4B7029 8
" 73986173 147370020 74035374 A 7436032 a@7E\0 77EaMl4 aeRiTSEl 7
15 1535.73765 76837246 1536.72167 762.86447 G 703.3231 352.16524. 704.30722 35265725 &
16 1721.81696 86141212 1722.80098 861.90413 W 646.30174 32365451 647.28576 32414652 5§
7 1850.85356 92593342 1851.84357 92642542 E 46022243 23061485 46120645 23110686 4
1B 1sE13000¢ 99145365 132288408 3134567 M 3[216385 16B5EET 3
19 0m29315 ST 2053WNT 10774642 A 011237 10106832 2
20 K 130.08626 €5.54677 1

11292018_Amanda_1.raw #4091 RT: 203265 min
ITMS, 1109.5333@cid35.00, z=+2, Mono miz=1109.03113 Da, MH+=2217 05498 Da, Malch Tol =06 Da

Intensity [counts]

1500

1000 o

500

byy-H:0, [M+2H]>--NH,

1100.54
Ve by-Ha v b yar, IMAAHE-H,O
TR ggess 88946 1019.42 1099.55
3 i Vi
be NI v 1638.80
201 Yo Y
s bis 1428.63  1508.86
| L bLb s 1 e
1000 1400 1600 1800
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C. R187 of unpainted YAP2 sample 11292018 _Amanda_1 is identified by the presence of peptide
YFLNHIDQTTTWQDPRK tandem mass spectrum matched via Sequest

| Peptide Summary
Sequence: YFLNHIDQTTTWOQDPRK, Charge: +3, Monoisotopic m/z: 721.69275 Da (+0.64 mmu/+0.8% ppm), MH+: 2163.06369 Da, RT: 13.4807 mun,
Identified with: Sequest HT (v1.17); XCorr:4.23, Percolator g-Value:0, Percolator PEP:0.0693, lons matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H;O; b-NH;; y; v-H:O; v-NH:

71 b b2 b Seq. ¥ ¥ ¥ 2
1 164.07061 82.53894 55.36172. Y 17
2 311.13502 156.07315 10438452 F 1999.93845 1000.50286 66733767 16
3 42479308 21261512 14207921 L 1852.53003 926.96266 61831486 15
4 538.26601 269.63664 18009352 N 173984597 870.42662 58062017 14
i 67532452 338.16610 22577583 H 1625.80204 813.40516 542 60587 13
L 788 ] 35470813 26347451 | 1488.74413 74487570 43691956 12
7 903 43593 452 22160 301.81683. D 1375.66007 688.33367 45322487 11
8 1031.43451 34450302 Q 126063312 £30.82020 42088256 10
g 113254218 37818558, T 1132.57455 566.75031 37819637 B
10 123358886 417.86814° T 103152687 516.26707 34451381 8
1 133463754 44555070 T 930.47518; 46574323 31083125 7
12 685 50757714, W 82943151 41521939 277.14869 6
ik 1648.77543 82489135 55026333 Q 64335220 32217974 21512235 5
14 1763.80237 88240483 58850564- D 51529362 25815045 17243606 4
16 1860.85514 530.93121 62095656 P 40026668 200.636928 13405374 3
16 2016.95625 1008.98176 67299027: R 303.21382 152.11060 10174282 2
17 K 147.11280 74.06004 4970912 1
£1 b-H,0* b-H, 0% b-H,0O* b-NH,~ b-NH:* b-NH.* Seq. y-H.O® y-H,0% y-H,0%* y-NH,* y-NH,* y-NH;3* 52
1 XY 17
2 F 1981.98788 991.49758 661.33415 1982.97190 991.98959 661.66215° 16
3 L 1834.91947 917.96337: 61231134 1835.5034% 912.45538 612.63935: 15
4 52123946 261.12337 174418000 N 1721.83541 86142134 57461665 1722.81942 861.91335 57454456 14
5 658.23837 379.65282: 2010431 H 1607.79248 804.35988: 536.60234 1608.77645 204 85189 53683035 13
6 - T71.38244 386.19486: 25773900 | 1470.73357 735.87042 480.91604 1471.71758 736.36243 451.24405
gA 885.42536 44327632 29581331 £86.40938 44370833 29614121 D 1357.64350 679.32839 45322135 1358.63352 679.82040 45354536
2 1013.48394 507.24561 338.45950 1014 46736 33882780 Q 1242 62256 621.81492: 414.87504 124360652 £22.30693 41520704
9 1114.53162 557 - 37218206 111551564 37251006 T 111456398 557 78563 37215285 1115.54800 55827764 37252085
10 405.86462 1216.56331 406.19262. T 1013.51630 50726179 338.51029 101450032 507.75380 333.83828 8
L 439.54718 131761099 43987518 T 912.46863 456.737595: 304.82773 913.45264 45722596 305.15573: ¥
12 501.57361 1503.65031 B01.90162. W 811.42095 406.21411 271.14517 812.40496: 406.70612 MATHIT 6
13 Bad 25581 1631.74888 54458781 @ £25.34163 313.17446 209.11873. 626.32565 313.66645 20944673 5
14 174579181 87333954 582 60212 1746.77583 87389155 58293013 D 437 28306 24314517 166.43254 438.26707 24363717 16676054 4
15 1842.84457 521.92593 61495204 1342 82859 922.41793 615:28106: P 383240132 192.12370 12841823 3
16 1598.94563 999.97648 666.98675 1999.92970 1000 46843 R 286.18737 14359732 965.06731, 2
17 K 130.08626: £5.54677 4403360 1
11292018_Amanda_1.raw #2673 RT: 13.4807 min
ITMS, 722.0270@cid35.00, z=+3, Mono m/z=721.69275 Da, MH+=2163.06369 Da, Match Tol.=0.6 Da
b1 H;0, bi®-NHs, yis®™, bif~ [MH3HP-NHs-H0
—— 667.49 TD?,ST
1000 |
g =2 by ~H,0, bls‘-‘-\ﬁs bt 4
E 615.08 . 687.98
E _\'3' & z T i
g 600 400.20
£
400
3 bi-NH;
bys*-NHs li o 15
544 04 1216.49 bu—-HO
e 1316.53
200 ;
bip® 465.86 | |y, |
bs e
; el bl

500
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D. Painted YAP2 sample 11292018 Amanda_5 does not contain peptides KLPDSFFKPPEPK,
QSSFEIPDDVPLPAGWEMAK, and YFLNHIDQTTTWQDPRK of YAP2 within the YAP2-derived
peptide set as identified by Sequest

Theo. XCorr A
MH+ Sequest

Confidence Sequence Modifications Quality PEP [Da] HT

High SQLPTLEQDGGTQNPVSSPGMSQELR 1xOxidation [M21] 0.00607993  2772.31 6.52
High SQLPTLEQDGGTQNPVSSPGMSQELR 0.0113767 2756.316 5.98
High DESTDSGLSMSSYSVPR 0.0969116 1817.786 5.05
High TMTTNSSDPFLNSGTYHSR 1xOxidation [M2] 0.0668259 2131.935 4.83
High TPDDFLNSVDEMDTGDTINQSTLPSQQNR 1xOxidation [M12] 0.030534 3254.439 4.67
High DESTDSGLSMSSYSVPR 1xOxidation [M10] 0.104162 1833.781 4.55
High QASTDAGTAGALTPQHVR 0.030148 1780.894 4.04
High NKTTSWLDPR 0.214779 1217.627 3.1
High LQQLOMEK 0.338173  1017.54 3.07
High LKQQELLR 0.295662 1027.626 2.9
High TTSWLDPR 0.236017 975.4894 2.83
High LQQLQMEKER 0.171489 1302.683 2.83
High TANVPQTVPMR 0.114955 1213.636 2.64
High TANVPQTVPMR 1xOxidation [M10] 0.446823 1229.631 2.61
High CQELALR 1xCarbamidomethyl [C1] 0.414696 889.456 2.43
High NINPSTANSPK 0.144957 1142.58 2.43
High ISQSAPVK 0.445128 829.4778 2.29
High FAMNQR 0.522696 766.3665 1.93
High LQQLAQMEKER 1xOxidation [M6] 0.313021 1318.678 1.62
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E. RS89 of painted YAP2/ZO-1 complex sample 11292018 Amanda_10 is identified by the presence of peptide
KLPDSFFKPPEPK tandem mass spectrum matched via Sequest

ol

Sequence: KLPDSFFKPPEFPK, Charge: +3, Monoisotopic m/z: 510.61716 Da (+0.23 mmu/+0.44 ppm), MH+: 1529.83692 Da, RT: 12.6231 min,
Identified with: Sequest HT (v1.17); XCorr:3.43, Percolator g-Value:0, Percolator PEF:0.0107, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-H,0; b-NH;; y; v-H:O; y-NHz

=1 b b2+ b+ Seq. ¥ ¥ ¥ 2
1 129.10224 65.05476 4370560 K ) 13
e 242.18630 121.59679 8140023 L 1401.74128 701.37428 467.91861° 12
3 33923507 17012317 11375121 P 128865721 54483225 43022332 11
4 454 26601 22763664 152.09352: D 1151.60445 596.30586 397.87300 10
5 54120804 271.15266 181.10420. § 1076.57751 538.75239 359.63069. 9
B 344 68686 230727000 F 38954548 43527638 33052001 &
o 418.22107 27914981 F 842 47707 42174117 28149721 7
g 9 983 482 26855 32184813 K 6£55.40865 348.20796 23247240 B
L1 1060.58253 530.79493 35419905 P 56731268 284.16048 18977608 5
10 1157.63536 579.32132 38654597° P 47026052 23563410 157.42516 4
n 1286.67795 42956417 E 37320816 187.10772 125.07424 3
12 1383.73071 46191509, P 244 16557 122.58642 8206004 2
13 K 147.11280 7406004 4970512 1
71 b-H,O* b-H,0% b-H,03 b-NH;* b-NH,> b-NH:** Seq. y-H,O- y-H, 0% y-H, 03 y-NH* y-NH;* y-NH+ 22
1 11207563 5654148 3803008 K 12
2 22515975 113.08352 L 1383.73071 692.36900 461.91509 138471473 692.86100 46224309 12
3 32221252 161.60930: i 1270.64665 63582636 424 22040 127163067 636.31897 42454841 11
4 436 75645 21263136 146.03000 437 73348 21912337 (0] 1173.5938% 587.30068 391.863428 1174 57730 587.73259 39219748 10
h 52328747 26214738 175.10068 52427149 262.63538: 5 1052 56634 529.78711 383.52717 1055.55096 530.27312 353.85517 8
6 670.35588 335.68158 22412348 671.33950 336.17368 5 971.53491 486.27110 324 51645 972.51893 486.76210 2484443 8
7 817.42430 403.21579 27314628 818.40832 409.70780 F 824 46650 412.73689 27549368 825.45052: 413.22890 27582169 7
8 94551926 47326327 315.84461 946.50328 473.75528 K 677.39809 333.20268 22647088 678.38210. 33363463 22679889 6
9 1042.57203 521.78565 348.19553 1043.55604 522.28166 B 549.30312 275.15520 183.77256 550.28714 27564721 184.10056° §
10 1139.62479 570.31603 320.54645 1140.60881 570.80804 [ 4532. 25036 226.62882 18142164 45323432 22712083 151.74964 4
1 1268 66733 423 56065 126965140 §35.32934. E 365.19760 17810244 119.07072 356.18161 17855444 119.39872. 3
12 1365.72015 45591157 136670416 683.85572 13 22713902 114.07315 76.38452° 2
13 K 130.08626: 65 54ETT 4403350 1
11292018_Amanda_10.raw #2574 RT:12.6231 min
ITMS, 510.6172@cid35.00, z=+3, Mono miz=510.61716 Da, MH+=1529.83692 Da, Match Tol.=0.6 Da
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F. R161 of painted YAP2/Z0O-1 complex sample 11292018 Amanda_10 is identified by the presence of peptide
QSSFEIPDDVPLPAGWEMAK tandem mass spectrum matched via Sequest

| Peptide Summary

Sequence: QSSFEIFPDDVPLFPAGWEMAK, Charge: +2, Monoisotopic m/z: 1109.03113 Da (+0.87 mmu/+0.78 ppm), MH+: 2217.05498 Da, RT: 20.1155 min,
Identified with: Sequest HT (v1.17); XCorr:4.70, Percolator q-Value:0, Percolator PEP:0.00268, Ions matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H,0; b-NHs; y; v-H.O; y-NH;

#1 b* b2+ Seq. b v 2
1 123 06585 6503657 @ 20
2 216.09788 10855258 S 2088 95467 1045.00097 19
3 303.12391 15206859 S 2001.96264 1001.4849%6 18
4 45019832 22560280 F 191493061 957.96894 17
5 57924052 25012410 E 1767 86220 88443474 16
B 6923, 34666613 | 1628.81960 81991244 15
7 783.37775 39519251 P 152573554 76337141 14
8 904 80469 45270598 D 142868278 71484503 13
o 1019.43163 51021345 D 1313 65583 65733156 12
10 1118.50005. BB0.75366- W 119862889 539.81808 11
n 1215.55281 60828004 P 1082.56048 55028388 10
12 1328163687 664.82207 L 100250771 501.75750. 9
13 142568564 71334346 P B839.42365 44521546 8
14 1496.72675. 74886701 A 39668908 7
15 1553.74821 T3 G 721.33377 36117052 6
16 173982753 87041740 W 664.31231 33265973 5
17 1868.87012 934393870. E 47823300 23562014 4
18 1999.91060 100045834 M 349.19040 17500884 3
19 207094772 10397750 A 218.14352 10357860 2
20 K 147.11280 7406004 1
#1 b-H,O b-H,0* b-NH;* b-NH:*  Seq. y-H. 0+ y-H, 0% y-NH;* y-NH;> %2
1 112.03330 5652323 Q@ 20
2 198.08732 9954730 199.07133 100.03930. S 2070.98410 1035.93569 2071.96812 103648770 19
3 28511935 143.06221 286.10336 143588832 S 1982.55208 992.47968 1984.93609 592.97168. 18
4 432.18776 216.59752 7 21708963 F 1896.52005 948.96366 1897.90406 945945567 17
5 281.71881 28161082 E 174985163 87542945 1750.83565 87592146 16
& 337.66085 338.15285 | 1620 80804 810.90816 1621.79306 81140017 15
7 386.18723 38667924 P 1507 72458 75436613 1508.70899 75485813 14
8 44370070 4421:271 D 141067221 705.83574 1411.65622 706.33175° 13
9 501.21417 501.70618 D 1295 64527 54832627 1296.62929 64881828 12
10 1100.48548 550.74838 55124039 W 118061833 530.81280 1181.6023¢ 59130481 11
n 1197.54224 599.27476 89976677 P 108154991 541.27858 1082.52383 541.77060° 10
12 1310.62631 665.21679: 1311.61032 656.. DL 984.49715 48275221 98548116 459324422 3
13 1407 67907 704.34317 1408 66309 70483518 P 87141309 43621018 872337110 43670219 8
14 1478.71619 739.86173 147570020 74035374 A 774.36032 387 68380 71534434 388.17581 7
15 1535.73765 768.37246 1636.72167 76886447 G 703.32221 35216524 70430722 36265725 €
16 1721.81696 86141212 1722.20098 861.80413° W £46.20174 323 65451 647 28576 32414852 &
17 1850.85956 525.93342 1851.84357 92642542 E 46022243 23061485 461.20645 23110686 4
18 1981.90004 99145366 1982.88406 99194567 M 33216385 166.58557 3
19 2052.93715 102687222 2063.92117 102746422 A 20112337 101.06532. 2
20 K 130.08626 65.54677° 1
11292018_Amanda_10.raw #3913 RT: 20.1155 min
ITMS, 1108.5333@cid35.00, z=+2, Mono m/z=1109.03113 Da, MH+=2217.05498 Da, Match Tol.=0.6 Da
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G. R187 of painted YAP2/Z0O-1 complex sample 11292018 Amanda_10 is identified by the presence of peptide

YFLNHIDQTTTWQDPRK tandem mass spectrum matched via Sequest
Sequence: YFLNHIDQTTTWQDPRK, Charge: +3, Monoisotopic m/z: 721.69263 Da (+0.52 mmu/+(0.72 ppm), MH+: 2163.06333 Da, RT:13.3667 min,
Identified with: Sequest HT (v1.17); XCorr:3.38, Percolator q-Value:0, Percolator PEP:2.98e-05, Ions matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-FH,O; b-NHa: v; v-H,O; y-NH;

71 b* b2 b+ Seq. ¥ yr yb 2

1 164.07061 82.53894 55.361725 17

2 31113302 156.07315 10438452 F 1999.99845 1000.50286 66723767, 16

3 424722 21261518 14207921 L 1852.93003 526.96866: £18.31486. 15

4 538.26601 26063664 18009352 N 1739.84597 870.42662 5B0.E2017 14

5 675.32452 338.18610 22577983 H 1625 30304 542 60587 13

6 788, 394.70813 26347451 | 1488.74413 496.97956 12

7 903.43593 45222160 301.81683: D 1375.66007 45322487 11

8 1031.458451 51625089 34450302 Q 1260.63312 42088256 10

9 1132.54218 378.18558° T 1132.57455 378.19637: 9

10 1233.58386 41186814 T 1031.52687 34451381 8

1 133£ 63754 44555070 T 530.47519 31083125 7

12 1520.71685 50757714 W £23.43151 27714869 6

13 164877543 55026333 Q 64335220 21512225 5

14 1763.80237 88240483 58860564 DO 51528362 17243606 4

15 1860.85514 930.93121 62095656 P 400.26668 134.08374 3

16 2016.35625 1008.98176 67299027 R 303.21352 101.74282 2

7 K 147.11280 4370912 1

# b-H,0* b-H,0% b-H,0* b-NH;* b-NH:* b-NH;>* Seq. y-H,O* y-H, 0% y-H, 0% y-NH;* y-NH;# y-NH;* 22
1 of 7
2 E 1981.98728 99149758 661.33415 198297190 991.98959 661.66215. 16
) E 1834 51847 917.96337 £12.31134 1835.30348 518.45538 £12.63535. 15
4 521.23346 261.12337 17441800 N 1721.83541 86142134 57461665 1722.81942 86191335 57494466 14
5 658 28837 329.65282 22010431 H 1607.75248 804.39988 536.60234 1608.77649 804.89189 536.93035. 13
{3 77138244 385 19425 257.79900: | 1470 73357 735.87042 43091604 1471.71758 73636243 49124405 12
7 88542536 44321632 295.81331 886.40938! 28614131 D 1357 64350 679.32839 45322135 135863352 679.82040 45354836 11
8 1013.48334 507.24561 338.43950 1014.46736 33882750 Q 124262756 621.81492 41487904 1243.60658 62230693 41520704 10
g 1114.53162 372 18206 111651584 T 1114 56338 557.78563 372.19285 1115.54800 55B.27764 37252085. 9
10 405,86462 1216.56231 T 1013.51620 507.26179 338.51029 1014.50032 507.75380 338.83829. 8
iy 43984718 1317.61093 439.87518° T 91246863 45673795 304.82773 913.45264 4572299 305.15573. 7
12 501.57361 1503.65031 B01.90162° W 811.42095 40621411 271.14517 B12.20496 406.70612 27147317 8
13 1631.74888 7 Q 625.34163 313.17448 209.11873 626.32565 313.66646 20944673 5
14 1745.79181: 1746.77583 013 D 49728306 24914517 166.43254 49826707 24963717 166.76054 4
15; 1842 B4457 521.92593 1843.8285% 105 P 383.24013 192.12370 12841823 3
16 1998 54569 993.97648 1999.92970 5 R 286.18737 143.59732 96.06731 2
17 K 130.08626 65.54677 4403360 1

Fragment Spectum.

11292018_Amanda_10.raw #2667 RT:13.3667 min
ITMS, 722 0267 @cid35 00, z=+3, Mono miz=721 69263 Da, MH+=2183 06333 Da, Match Tol =0.6 Da
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Supplementary Figure 11: Control peptides in YAP2 do not change in the presence of dye coverage or
complexation with ZO-1. A) Control peptide QASTDAGTAGALTPQHVR is present in the unpainted YAP2 sample
11292018 Amanda 1. B) Control peptide TANVPQTVPMR is present in the unpainted YAP2 sample

11292018 Amanda 1. C) Control peptide QASTDAGTAGALTPQHVR is present in the painted YAP2 sample
11292018 Amanda_5. D) Control peptide TANVPQTVPMR is present in the painted YAP2 sample

11292018 Amanda_5. E) Control peptide QASTDAGTAGALTPQHVR is present in the painted YAP2/ZO-1 complex

sample 11292018 Amanda 10. F) Control peptide TANVPQTVPMR is present in the painted YAP2/ZO-1 complex
sample 11292018 Amanda 10.
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A. Control peptide QASTDAGTAGALTPQHVR is present in the unpainted YAP2 sample

11292018_Amanda_1.

Sequence: QASTDAGTAGAITPQHVR, Charge: +3, Monoisotopic m/z: 594.30280 Da (+0.06 mmu/+0.1 ppm), MH+: 1780.89383 Da, RT: 9.3495 min,
Tdentified with: Sequest HT (v1.17); XCorr:3.77, Percolator g-Value:0, Percolator PEF:0.000937, Tons matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H,O; b-NH;; v; v-H,O; y-NH;

£ b+ b b Seq. ¥ yar ¥ £2
1 129,08585 65,0657 4369347 @ 13
2 20010297 100.55512 6737251 A 1852 83507 826.52117 55161654 17
3 28713500 144.07114 9%.38318 S 158179796 79140262 527.93750 16
4 38818267 134.53458 13008574 T 1434.76593 747.33660 49892683 15
5 503 20862 252.10845 16240206 O 1393 71825 £57 36276 46524427 14
5 57424673 26762700 19208709 A 127869131 639.84929 4263019 13
7 631.26819 31613774 21103425 G 1207 65419 40322292 12
8 73231587 36666158 24477681 T 115062273 38421576 11
9 203,35209. 40218013 26345535 A 1048 58505 35053320 10
10 860.37445 43069086 20746300 G 978.54734 32685416 9
1 83147156 31114204 A 52152648 30724701 8
12 1044.49863 34333673 L 950,43036 28416797 7
137114554331 38251929 T 737.40530 24647328 6
14 1242 59807 621.80167 41487021 P 63535762 21278072 5
15 1370.65465 £85.23086 45755640 @ 538.20426 18043980 4
16 1507.71356 754.36042 50324270 H 411.24628 1267 137.753%1 3
17 160878187 202 83463 53626551V 37418737 13758722 9206731 2
18 R 175.11895 8206311 5304450 1
#l b-H,O~ b-H,O0* b-H,0* b-NH;* b-NH:* b-NH;**  Seq. y-H, 0" y-H. 0 y-H, 0% y-NH;* y-NH;> y-NH:** #2
1 112.02920 5652329 3801785 @ 18
2 183.07642 9204185 6169633 A 1634.52451 817.91589 54561302 1635.80852 818.40730 54594103 17
3 26912443 135.06585 90.37966 270.10845 135.55786 9070767 S 1563.78739 7823874 5219339 156477141 78288534 522.26153 16
4 37017211 185 52863 124.08222 27115613 186.08170 12438023 T 147675637 73828122 452 52331 147773838 73837333 48325131 15
5 485,15805 24310316 162.40454 486,18307 24359517 16273284 D 137570768 £28.35748 45824075 137669170 £32.84848 45056875 14
(5 556.23617 27862172 186.08357 557.22018 27311373 18641158 A 1260.68074 630.84401 42089843 126166476 63133602 42123644 13
7 £13.26763 307.13245 20508073 61424765 20541873 G 1188 64363 58532545 287 21938 119062765 585 21746 397.54740 12
2 714.20531 35765629 233.77329 715.28932 22910128 T 112262217 566.81472 378.21224 113360612 567.30672 37254025 11
9 78534242, 39317485 26245233 26278033 A 103157449 516.25088 34452968 1032.55850 516.78289 34485769 10
10 247 36383 28178788 G 86053737 48077233 33085084 96152138 48126433 0117865 9
1 913.40100 30546857 A 50351581 452 26159 30124349 30449333 452 75350 30217149 8
12 1026.48506 34376121 L 83247830 416.74304 27816445 83345281 417 23504 27849246 7
13 1127 53g74 112851678 37684377 T 71928472 260.20100 240 48876 730.27875 360 65301 24079777 8
14 1224 58551 1225 56852 40919468 P £19.33107 310.16917 20711521 5
15 135264408 676.82568 45155208 1353.62810 45188088 Q 522.27831 26164279 174.76429. 4
16 1489.70300 74535514 497.23918 1430.68701 43756719 H 334.21973 197.61350 13207808 3
17 1588 77141 79488334 53026159 1589 75842 79538135 53058989 W 25716082 129.08405 8633178 2
2 R 158.09240 7954984 5336899 1
11292018_Amanda_1raw #2067 RT: 93495 min
ITMS, 594 3028@cid35.00, 2=+3, Mone miz=594.30280 Da, MH+=1780.89383 Da, Match Tal.=0.6 Da
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B. Control peptide TANVPQTVPMR is present in the unpainted YAP2 sample 11292018 Amanda_1.

Sequence: TANVPQTVPMR, Charge: +2, Monoisotopic m/z: 607.32172 Da (+0.19 mmu/+0.32 ppm), MH#: 1213.63616 Da, RT: 10.8735 min,
Identified with: Sequest HT (v1.17); XCorr:2.43, Percolator q-Value:0, Percolator PEP:0.32, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-H;0; b-NHy; v; v-H:0; v-NH,

#1 b b3 Seq. y i a2
1 1020543 5183112 T )]
2 173.09207 8704967 A 111258809 55679768 10
3 287.13500 14407114 N 1041.55098 52127313 9
4 38620341 19360534V 527.50805 46425766 &
5 48325617 4213173 P 82843363 41472346 7
€ 61131475 0616101 Q 731 38687 36619707 6
7 71238243 38668485 T £02.32628 30276778 &
8 811.43084 40621908V 502 28061 25164385 4
9 908.48361 45474544 P 40321220 20210974 3
10 1039.52408 52026568 M 306.15944 153583% 2
n R 175.11835 8808311 1
1 b-H,0* b-H,0%* b-NH;* b-NH;* Seq. y-H.O" y-H,0* y-NH,;* y-NH;* 22
1 8104439 4252583 i 1"
2 155.08150 7804439 A 1094 57752 54779240 109556154 54228441 10
3 6312443 135.06585 27010845 13555786 N 102354041 51227384 102452443 51276585. 9
4 36819285 184.60006 36917686 18508207V 909.45748 45525238 51048150 45574435 8
5 45524561 23312644 48622962 3361845 P 810.42907 40571817 81141309 40621078 7
6 59330413 29715573 534 28820 2764714 Q 71337631 357.19179 71436032 357.68380: 6
7 69435187 347.67957 68533588 ugi7se T 58531773 29316250 586.30174 29365451 5
8 733.42028 38721378 784 40428 97.70579 V. 48525407 24313067 4
9 89047304 44574016 89145706 4623217, P 38618565 19359646 3
10 102151353 51126040 102249754 51175241 M 2913289 145.07008 2
n R 158.09240 7954984 1

11292018_Amanda_1raw #2360 RT: 10.8735 min
ITMS, 807 3217@cid35 00, 2=+2, Mono miz=607 32172 Da, MH+=1213 83616 Da, Match Tol =06 Da
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C. Control peptide QASTDAGTAGALTPQHYVR is present in the painted YAP2 sample
11292018 _Amanda_S5.

Sequence: QASTDAGTAGALTPQHVR, Charge: +3, Monoisotopic m/z: 594.30402 Da (+1.28 mmu/+2.16 ppm), ME+ 1780.89750 Da, RT: 9.3039 min,
Identified with: Sequest HT (v1.17); XCorr:3.29, Percolator g-Value:0, Percolator PEP:0.015, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-H;O; b-NH;; v; v-H;O; v-NH:

Ll b+ b2+ b3 Seq. ¥ ¥ ¥ 2
1 129.06585 65.03657 4365347 @ 18
2 200.10297 100.55512 67.37251 A 165283507 826.92117 551.61654 17
3 287.13500 144.07114 9638318 S 1581.79796 791.40262 52793750 16
4 388.18267 194.59498 13006574 T 1494 76593 747 88860 49392683 15
5 503.20962 25310845, 16840806 D 1393.71825 697.36276 46524427 14
€ 57424673 28762700 19208708 A 127865131 £39.84529 42650195 13
7 63126819 31613774 21109425 G 1207.65419 604.33074 40372992 12
8 732.31587 366.66158 24477681 T 1150.63273 575.82000 38421576 11
3 £02,35259 40218013 26845535 A 1048 58505 525 29616 35053320 10
10 B60.37445 430.69026 28746300 G 97854794 489.77761 32685416 9
11 931.41156 466.20942 31774204 A 92152648 467.26688 307.84701 8
12 1044 49563 52275145 34883673 L 850 48336 42574832 28416797 7
13 114554331 573.27529 38351929 T 737 40530 369.20629 24647328 6
14 1242 59607 621.80167 41487021 P 636.35762 31868245 21279072 5
15 137065465 635.83096 45755640 @ 539 30486 27015607 180.43980. 4
16 1507.71356 75436042 50324270 H 41124628 206.12678 137.75361° 3
17 1606.78197 803.89463 536.26551 V. 27418737 13759732 9208731. 2
18 R 17511835 8806311 5904450 1
#21  b-H,0* b-H,0% b-H,03+ b-NH* b-NH,* b-NH.* Seq. y-H,O* y-H,0% y-H, 0% y-NH,* y-NH, y-NH»* 22
1 112.03930 56.52329 3801795 Q 18
2 183 07642 92 04185 6163699 A 1634 82451 817.91589 545 61302 1635.80852 B18.40750 54594103 17
3 26012443 135.06585 90.37966 270.10845: 13556786 8070767 8 1563.78739 78239734 521.93398 156477141 78288934 52226199 16
4 37017211 185.58969 124.06222 371.15613 186.08170 12439023 T 1476.75537 738.88132 49252331 1477.73938 738.37233 43325131 15
5 48519905 24310816 162 40454 48618307 24359517 16273254 D 137570769 £88.35748 45324075 137669170 588 84349 450 56875 14
[ 55623617 27862172 126.08357 55722018 27911373 18641158 A 126068074 £30.24401 42089843 1261.66476 £31.33602 47122644 13
¥ 61325763 307.13245 205.09073 614.24165 30762446 20541873 ' @ 1189.64363 59532545 39721939 1190.62765 535.81746 397 54740 12
g 714.30531 35765629 238.77329 71528932 35014830 23910129 T 113262217 566.81472 37821224 1133.60618 567.30673 37854025 11
9 78534547 393.17485 26245733 39366686 26278033 A 1031.57449 516.29088 344 52968 1032.55850 516.78289 34485769 10
10 847 36389 47168558 98145948 42317759 28178748 G 960.53737 43077233 32085064 96162139 481.26433 32117865 9
1 913.40100 45720474 305.73852 45769615 30548652 A 90351591 45226159 301.84349 904.49993 45275360 30217149 8
12 ] 513.74617 347 83371 514.23818 4316121 L 832 47280 416.74304 278.16445 83346281 417.23504 27849246 7
13 564.27001 37651577 564.76200 37684377 T 718.39473 360.20100 24046976 72037875 360.69201 240.79777. 8
14 61279639 408.86669 £13.28840 40919469 P £19.33107 31076917 207.11521° 5
15 676 82568 45155288 £77.31789 45182088 @ 522 27831 26164279 17476429 4
16 74535514 49723918 49756719 H 39421573 197.61350 13207809 3
7 1588.77141 79488934 530.26199 1588.75542 530.58999. V/ 257.16082: 129.08405 86.39179. 2
18 R 152 09240 79 54524 5335839 1
[ Frogmert Spectum
11292018_Amanda_5.raw #1814 RT: 9.3039 min
ITMS, 534 3040@cid35.00, z=+3, Mono miz=534.30402 Da, MH+=1780.89750 Da, Match Tol =0 6 Da
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D. Control peptide TANVPQTVPMR is present in the painted YAP2 sample 11292018 Amanda_S.

| Peptide Summay

Sequence: TANVPQTVFMR, Charge: +2, Monoisotopic mfz: 607.32208 Da (+0.56 mmu/+0.92 ppm), MH+ 1213.63659 Da, RT: 10.6620 min,
Identified with: Sequest HT (v1.17); XCorr:2.64, Percolator g-Value:0, Percolator PEP:0.14%, Tons matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-H;O; b-NHa; v; v-H.O; v-NHs

=1 b+ b Seq. v ¥ =2

1 102.05486 5163112 T m

2 173.00207 87.04967. A 1112.5280% 556.79768 10

3 287 13500 14407114 N 1041.55058 B21.27913=9

4 19360534. W 927 50805 46405766 8

5 24213173 P 828.43%63 41472346 7

6 30616101 @ 73138687 366.15707 &

7 aBEERES T 602.32829 30216778 5

8 40621906 W 50228061 25164355 4

9 908 48361 45474544 B 403.21220 20210974 3

10 1039.52409 52026568 M 306.15944 153.58336 2

1 R 175118595 BEOEIT 1
1 b-H,0 b-H,0% b-NH,* b-NH,* Seq. y-H,O y-H,0% y-NH;* y-NH* 22
1 8404429 4252583 T 5
2 165.08150 78.04433 A 108457752 547 79240 1095.56154 b4g2g441 10
3 26312443 13506585 270.10845: 13555786 N 102354041 51227384 102452443 51276585 9
4 184.60005: 369.17636: 185.00207 VW 905.49748 455,25238: 91048180 48574439 8
5 23312644 466 22562 23361845 P 21042507 40571817 811.41309° 40621018 7
B 59330413 29715573 534.28820 84774 Q 71337621 35771917 714.36032 357.68280° 6
7 694 35187 347 67957 655.33588 34817158 T 58531773 29316250 586.30174 29365451 5
8 79342028 397 21378 79440473 397.70579. ¥ 485.25407 24373067 4
9 23047304 445 74016 831.45706: 44623217 P 386.18565 13359646 3
10 1021.51353 511.26040: 102249754 51175241 M 289.13289. 145.07008° 2
il R 158.09240: 79.54984 1

11292018_Amanda_5.raw #2052 RT: 10.6620 min

ITNS, 607.3221@cid35.00, z=+2, Mono miz=607.32208 Da, MH+=1213.63689 Da, Malch Tol.=0.8 Da
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E. Control peptide QASTDAGTAGALTPQHVR is present in the painted YAP2/Z0O-1 complex sample

11292018_Amanda_10.

[Peptize

Sequence: QASTDAGTAGALTPQHVR, Charge: +2, Monoisotopic m/z: 890.95129 Da (+0.83 mmu/+0.93 ppm), MH+: 1780.89531 Da, RT: 9.3282 min,
Identified with: Sequest HT (v1.17); XCorr:4.13, Percolator g-Value:0, Percolator PEP:6.43e-05, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H,0; b-NH;; v; y-H.O; y-NH;:

#21 b-H0 b-H,0% b-NH;*  b-NH:* Seq. y-H,0 y-H,0%
1 112.03930 5652323 Q
2 183.07642 9204185 A 1634.82451 817.91589.
3 26912442 135.08525 270.10845 13555786 S 1563.78739 782.39734.
4 370.17211 185.58569 37115613 186.08170 T 1476.75537 738.88132
-] 485.19505 24310316 24353517 D 1375.70769 688.35748.
6 55623617 27862172 27911373 A 1260.68074 630.84401
Vi 613.25763 307.13245 30762446 G 1189.64363 595.32545
4 W/re2s Tis2e b214330 T 113262217 566.81472
9 333.17485 786.32644 39366686 A 1031.57448 516.29088
10 421.68558 843 34750 42217758 G 960.5. 480.77233
11 914.38502 45769615 A 903.51531 45226159
2 02746308 51423818 L 1247880 41674304
13 1128.51676 56476202 T 71935473 360.20100
14 1224 58551 1225.56952 61328840 P
15 1352.64408 1353.62810 €77.31765 Q@
16 143970200 i 5T H
7 1588. 794.28934 79538135 V
18 R
A b-HOr b-H,0% b-NH;  b-NH? Segq.  y-HO" y-H;0% y-NH;* y-NH# 52
1 112.03330 5652329 Q 18
2 18207642 9204125 A 183462451 81781589 1635.20852 81240730 17
¥ 268.12443 135.06585 270.10845 13556786 S 1563.78739 782.35734 166477141 78282334 16
4 rarn 185.58369 371.15613 186.08170 T 1476.75537 738.88132 1477.73938 73937333 15
5 485.1990! 24310216 18307 24359517 D 1375.70769 68835748 1376.69170 £80.84345 14
6 556.23617 27862172 27911373 A 1260.68074 63024401 1261.66476 £31.33802 13
7 613.25763 30713245 30762446 G 1189.64362 59532545 113062765 59581746 12
8 71430531 357 65629 35814830 T 113262217 566.81472 113360618 567.30673 1
| 78534242 393.17485 39366686 A 1031.57449 516.29088 103255850 516.78289 10
10 842 36389 42168258 4217759 G 960.53737 480.77233 961.52133 48126433 9
1" 913.40100 45720414 45765615 A 903.51551 452 26158 904 49393 45275360 8
12 1026.48506 51374617 51423818 L B32.47880 416.74304 833.46281 41723504 7
13 1127. 564.27001 56476202 T 719.39473 360.20100 720.37875. 36069201 6
14 122458551 612.79639 1225.56952 613.28840 P 119.33107 310.06917 5
15 1352.64408 676.82568 135362810 67731763 Q 52227831 26164279 4
16 1489.70300 74535514 145068701 74584714 H 394 21973 19761350 3
17 1588.77141 79488934 1589.75542 79538135 WV 257.16082 129.08405 2
18 R 158.09240 79.54984 1
11292018_Amanda_10.faw #1862 RT: 9.3282 min
ITMS, 890.9513@cid35.00, z=+2, Mono m/z=890.95129 Da, MH+=1780.89531 Da, Match Tol.=0.6 Da
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F. Control peptide TANVPQTVPMR is present in the painted /'YAP2/Z0-1 complex sample
11292018_Amanda_10.

| Peptide: Summary

Sequence: TANVPQTVFMR, Charge: +2, Monoisotopic m/z: 607.32166 Da (+0.13 mmu/+0.22 ppm), ME+: 1213.63603 Da, RT: 10.5499 min,
Identified with: Sequest HT (v1.17); XCorr:2.71, Percolator q-Value:0, Percolator PEP:0.0885, Ions matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-H,O; b-NHs; v; y-H.O; y-NH;

=1 b* b3 Seq. ¥ ¥ 22

1 102.054%6 5153112 T n

2 173.08207 B7.04967 A 1112.58809 10

3 3500 14407114 N 104155098 3

4 386.20241 19360534 W 927.50805 7 &

5 48325617 24213173 P £28.43963 41472346 7

{3 611.31475 306.16101 @ 73138687 36619707 6

7 35668485 T £03.3282% 30216778 5

8 40621306 V 50228061 25164335 4

i 908.48361 45474544 P 402.21220 20210974 3

1o 103352403 52076568 M 30615344 15358336 2
i R 175.11895 8206311 1
721 b-H,O- b-H,0* b-NH;* b-NH;* Seq. y-H,0° y-H,0* y-NH;* y-NH:> 22
1 2404439 4252533 T n
b 155.08150 7804433 A 1034 57752 54778240 108556154 543728441 10
o 269.12443 135.06585 270.10845 13555786, M 1023.54041 51227384 102452443 512.76585 9
4 368.19285 184.60006 369 17686 18508207 V 455 25238 910.48150 45574433 8
5 465.24561 23312644 466.225362 21361845 P 40571817 81141309 406.21018° 7
& 593.30419 287.15573 594.28820 29764774 Q 713 1 357.19179 714.36032 357.68380 &
7 63435187 347 67357 63533588 34817158 T 586.31773 25316250 586.30174 25365451 5
g 793.42028 38721378 794.40428 397.70578. 'V 485.25407 24313067 4
3 88047304 44574016 89145706 44673217 P 386.18565 193.59646° 3
10 1021.51353 511.26040 1022 49754 511.75241 M 289.13289 14507008 2
1 R 15808240 79548847 1

11202018_Amanda_10raw #2167 RT:10.8499 min

ITMS, 607.3217@cid35.00, z=+2, Mono miz=607 32166 Da, MH+=1213 63603 Da, Match Tol.=0.6 Da
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Hotspot Peptide
A _ KLPDSFFKPPEPK
Control Peptide .
disappears when
TANVPQTVPMR .
X painted, reappears
found in all samples
when complexed;
cleavage blocked

Control Peptide
QASTDAGTAGALTPQHVR
found in all samples

A

4
Unpainted Amanda 1: 71 AVMNPK] .f? SR AHSSPA 130
Painted Amanda 5: 71 AVMNPK LPDSFFKPPE PKSHSRI HSSPA 130
Complexed Sample 10: 71 AVMNPK] SHSR HSSPA 130

Unpainted Amanda 1: 141 TLTPTGVVSG PAATPTAQHL TSSG( 203
Painted Amanda_S: 141 TLTPTGVVSG PAATPTAQHL SSFEIPDD VPLPAGWEMA KTSSGYRKFL NHIDQTTTWQ DPRK 203
Complexed Amanda 10: 141 TLTPTGVVSG PAATPTAQHL TSSGYR 203

Hotspot Peptide QSSFEIPDDVPLPAGWEMAK Hotspot Peptide YFLNHIDQTTTWQDPRK
disappears when painted, reappears when disappears when painted, reappears when
B complexed; cleavage blocked at R161 complexed; cleavage blocked at R187

R89 Interaction Site (Peptide KLPDSFFKPPEPK)

Fisher’s Exact Test, Freeman-Halton Extension: p = 0.002
Unpainted = Painted = Complexed
Samples Samples Samples
Peptide Present 6 1 6
Peptide Absent 0 5 0

R161 Interaction Site (Peptide QSSFEIPDDVPLPAGWEMAK)

Fisher’s Exact Test, Freeman-Halton Extension: p = 0.004
Unpainted = Painted = Complexed
Samples Samples Samples
Peptide Present 5 0 5
Peptide Absent 1 6 1

R187 Interaction Site (Peptide YFLNHIDQTTTWQDPR)

Fisher’s Exact Test, Freeman-Halton Extension: p=0.012
Unpainted = Painted = Complexed
Samples Samples Samples
Peptide Present 6 1 5
Peptide Absent 0 5 1

Supplementary Figure 12: YAP2 hotspots for its interaction with ZO-1 are determined by differential analysis of
unpainted YAP2, painted YAP2, and painted YAP2/Z0O-1 complex. A) To determine the presence of YAP2 hotspots
for an independent mass spectrometry experiment, the sequence of YAP2 for an unpainted sample, a painted sample, and
a complexed sample are aligned, and peptides identified in each sample are highlighted in green, using the trials depicted
in Supplementary Figures 7 and 8. Peptides which are present in the unpainted sample, absent in the painted sample, and
return in the complexed sample are considered indicative of regions that are solvent-accessible in the painted sample, but
not solvent-accessible in the complexed sample, such as KLPDSFFKPPEPK. The missed tryptic cleavage site, such as
R89 for the peptide KLPDSFFKPPEPK, is the identified hotspot. Experiments were completed with 2 technical replicates
per trial for three independent trials, resulting in 6 samples per condition. Significant difference between subgroups was
evaluated by Fisher’s exact test with the Freeman-Halton expansion for m x n tables. B) Hotspots were considered
statistically significant when a peptide was present in 5 out of 6 unpainted samples, absent in 5 out of 6 painted samples,
and present in 5 out of 6 painted complexed samples (p = 0.03 via Fisher’s exact test with the Freeman-Halton extension;
greater than 95% confidence to reject the null hypothesis that presence or absence of a peptide is group-independent).
Hotspots R89 (p = 0.0012), R161 (p = 0.004), and R187 (p = 0.012) were statistically significant.
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Supplementary Figure 13. Sequence Alignment of YAP2 from 11 diverse species shows that hotspots identified via
protein painting are found in the N-terminal proline-rich region that is not as heavily conserved in evolution. Homo
sapiens YAP2 is shown in red, and hotspots identified in complex with ZO-1 are highlighted in yellow.

CLUSTAL O(1.2.4) multiple sequence alignment

Species represented:
Homo sapiens

Aliuropoda melanoleuca
Odobenus rosmarus divergens
Balaenoptera acutorostrata scammoni
Melopsittacus undulates
Struthio camelus australis
Pogona vitticeps
Python bivittatus
Callorhinchus milii
Salmo salar
Hippocampus comes

(Human; NP 003248.3)

(Giant Panda; XP 011226750.1)

(Walrus, XP 012423426.1)

(Minke whale, XP 007191278.1)
(Parakeet, XP 005149868.2)

(Ostrich, XP_009685064.1)

(Central bearded dragon lizard, XP _020651649.1)
(Burmese python, XP 007434822.1)

(Elephant shark, XP 007890013.1)

(Atlantic salmon, XP 014024139.1)

(Tiger tail seahorse, XP_019742899.1)

S45

S.salar = —o-mmom—moo oo msnplgpmpgggvihvagd 19
H.comes = = ——————————m oo mdpsghnppaghgivhvrgd 20
C.milli = mmmm e 0
P.bivittatus  -------------——-—-——— 0
A.melanoleuca -——-—----T oo oo 0
P.vitticeps = ——==-—-—-----—- oo 0
M.undulatus = -——-—----—- oo 0
S.australis = —-----mo oo 0
O0.divergens  ———— - - oo 0
H.sapiens mdpgggPprapapqgqgarPsgppagagppsgpggpapaatqaapgappaghgivhvrgd 60
B.scammoni = = —--m oo 0
S.salar sdtdlealfnsvmnpkpsswrk-—------ kmlpesffkepdsgshsrgsstdsgshpprl 72
H.comes setdlealfnavmnpkntivppsvpmrmr-klpdsffkppepkshsrgastdagtg-gal 78
C.milli = mm e 0
P.bivittatus --------"""""""""""-—— 0
A.melanoleuca ------- mt--------- narlalalefapgtgarlwrprrp--lpwpastdagta-gal 41
P.vitticeps = --------——————————————————— mk-hfterhle--ratfygiwastdagta-gal 29
M.undulatus = -—------—----—-— - - oo wgastdagta-gal 13
S.australis = ——-—- oo 0
O.divergens = —--——--------- mnpktanvpgtvpmrlr-klpdsffkppepkshsrgastdagta-gal 46
H.sapiens setdlealfnavmnpktanvpqgtvpmrlr-KLPDSFFKPPEPKshsrgastdagta-gal 118
B.scammoni = —-m- oo 0
S.salar tvghvrshsspaslglglganptps—-—-—-—------ pvhhshirhgsfdvaeelplppgwe 122
H.comes tphhvrahsspaslgmgtvsggslsg----- mpaaaaspghlrgssyeipddvplppgwe 133
C.milli = —-mmmmm oo hlrgpsyeypddvplppgwe 20
P.bivittatus -----------—-——---——— - 0
A.melanoleuca tpghvrahsspaslglgavspgnltatgvvsgpaaaptaghlrgssfeipddvplpagwe 101
P.vitticeps tpghvrahsspaslglgtispgtltpssvvpgaa---psghlrgssfeipddvplppgwe 86
M.undulatus tpghvrahsspaslglgavspgtltpsgvvtgpga-pasghlrgssfeipddvplppgwe 72
S.australis = ——————-——-—-—--— 0
O.divergens pghvrahsspaslglgavspgsltptgvvsgpaaaptaghlrgssfeipddvplpagwe 106
H.sapiens tpghvrahsspaslglgavspgtltptgvvsgpaatptaghlrQSSFEIPDDVPLPAGWE 178
B.scammoni = @ —---—---m oo 0
S.salar maytstggkyflnhvekittwhdprktmtaamngmslhapppsatpggrnmalsgpnlge 182
H.comes maktasggryflnhidgtttwgdprkallgmngapp----pssvpvgggqn--lmnpasgp 187
C.milli maktpsggryylnhvdgtttwgdprktmpvsvsvpa----sp-vsvggnl--mnttpsgp 73
P.bivittatus - ———— mnvta----pt-sppvggn--imnsaa-- 20
A.melanoleuca maktssggryflnhidgtttwgdprktmlsgmsvta-—---pt-sppvggs—--lmtsasgp 154
P.vitticeps maktpsggryflnhidgtttwgdprkallsgmnvta----pt-sppvggn--imnsatgp 139
M.undulatus maktpsggryflnhidgtttwgdprkamlsgmnvta----pt-spsvggn--imnsasgp 125
S.australis = ——————-————-—--— 0
O.divergens maktssggryflnhidgtttwgdprkamlsgmsvta----pt-sppvggs—--lmtsasgp 159
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MAKtssggRYFLNHIDQTTTWQDPRkamlsgmnvta-—-—--pt-sppvggn--mmnsasgp
maktssggryflnhidgtttwgdprkamlsgmnvts----pt-tppvggn--mmnsasgp

lpdgwegaenpsgetyfidhktgrtswidprvdarlmmsghhhggglghtggggpggaga

lpegwegaitsegeiyyinhknkttswldprldprfaln-gqgrisgs-——----—--—-—-—-—- ap
fpdgweggmtpdgeiyyinhknkttswldprldprfamd-ggrltgs——-—--------- ap
—————————————————————————————————————— amsgrisgs-----------ap
lpdgweggvtgdgeiyyinhknkttswldprldprfa--mngrisgs----------- ap
lpdgwegamtgdgeiyyinhknkttswldprldprfa--msqrisgs—--------—-—-—- vp
lpdgwegamtgdgeiyyinhknkttswldprldprfa--mngrisgs----------- ap
——————————————————————————————————————— mngrisgs-----------ap
lpdgwegavtgdgeiyyinhknkttswldprldprfa--mngrvsgs-—-—----—-——-—-—- ap
lpdgwegamtgdgeiyyinhknkttswldprldprfa--mngrisgs——---------- ap
lpdgwegamtgdgeiyyinhknkttswldprldprfgkamngrisgs-----—-—-—--—-—- ap
.. *

lgspgslpag--gssgagmmslssplgvgvssghqgkmrlgriglererigrrgeelmrg

vkqggglp-———===——==-=———----- sgtlsgvnglrlg--kmekerlrlkgel-1lrg
vkptssmgphsphspgggvi-—------ sgsn--kgggmrlqgglgfekerlrlkhgellrg
vkgp--ppplapgsppggvl---—-——-- gggnsnqgqgggirlgglgmekerlrlkhgellrqg
vkgp---pplapgsppggvl-----—-- gsggssqgqgggmrlgglgmekerlrlkqggellrg
vk-p---pplapgsppggvl----———-- gsnnsngggamrlgglgmekerlrlkhgellrg
vkgp---pplapgspgggvm--——-———-— ggsssnqggggmrlgglgmekerlrlkhgellrg
vkgp---pplapgspgggvm--——-———-— ggsssnqgggamrlgglgmekerlrlkhgellrg
vkgp---pplapgsppggvl----—--- gsggssqgqgggmrlgglgmekerlrlkqggellrg
vkgp---pplapgspgggvm-——————— ggsnsnggqqmrlgglgmekerlrlkggellrqg
vkgp---pplapgspgggvm--——-———-— gggnanqqqmrqulqmekerlrlquelqu

. .. *** . * ** . . **

———————————————————— evalcrglpmdsesmapvptpggnpagpmtggnmptngad
————————————————— rpgelalrnglptsmegdgggtnpvssp-magdartmtanssd
———————————————————— eialrnglpt-megdggsgnvvsspamggdvrtmttnssd
vrpgalrninpstanspkrgelalrsglps-megqdg-sgnrvsspgmsgelrtmtttssd
--—-—amrninpstanspkcgelalrsqglpt-leqdagtpnpvpspgmsgelrtmttsgsd
--—--alrninpstanspkrgelalrsglps-megdv-sgqnpvsspgmsgelrtmttnssd
----alrninpstanspkhgelalrsqglpt-meqgdggsgnpvsspgmsgelrtmttnssd
--—--alrninpstanspkhgelalrsglpt-megdggsgnpvsspgmsgelrtmttnssd
———————————————————— elalrsglpt-legdggtpnpvpspgmsgelrtmttsgsd
-———amrninpstanspkcgelalrsglpt-legdggtgnpvsspgmsgelrtmttnssd
vrpgamrninpstanspkcgelalrsqglpt- lenggtqnpvsspgmsqelrtmttnssd

* . ** * Kk Kk . .k

pflnsghfghsregstdsglglgcysipttpedflnnmeemdtgesmagagnmnvpghsr
pflnsgty-hsrdestdsglsmssysvprtpddflnsvdemdtgdplp-ss—-—-mgtgpsr
pflnsgty-hsrdestdsglgmssysvprtpddflnsveemdtgeslgpnn-—-masggnr
pflnsgty-hsrdestdsglsmssysvprtpddflnsvdemdtgdtingst--ipshgnr
pflnsgty-hsrdestdsglsmssysvprtpddflnsvdemdtgdtingst--lpsqggnr
pflnsgty-hsrdestdsglsmssysvprtpddflnsvdemdtgdsingsn--mpshgnr
pflnsgty-hsrdestdsglsmssysvprtpddflnsvdemdtgdsisgsn--ipshgnr
pflnsgty-hsrdestdsglsmssysvprtpddflnsvdemdtgdsisgsn--ipshgnr
pflnsgty-hsrdestdsglsmssysvprtpddflnsvdemdtgdtingst--lpsqggnr
pflnsgty-hsrdestdsglsmssysvprtpddflnsvdemdtgdtingst--lpsqggnr
pflnsgty- hsrdestdsglsmssysvprtpddflnsvdemdtgdtlnqst——lpsqan

* Kk Kk Kk ok Kk KA K e e kKK Kk oKk LKk ek kkaokkk k.o kkkokok .

fpdfldslpgtnvdlgtlegadl-——-—-—-—- i-——————- pilndvesvln----ksepf
fpdyldaipgtdvdlgtlegesmavegeelmpslgealsseilndmesvlaatkidkest
fpdyletipgtnvdlgtlegesmnvegeelmpslgealssdilndmesvlaatkldkest
fpdyleaipgtnvdlgtlegdamniegeelmpslgealssdilndmesvlaatkldkest
fpdyleaipgtnvdlgtlegdgmniegeelmpslgealssdilndmesvlaatkldkest
fpdyleaipgtnvdlgtlegdamniegeelmpslgealssdilndmesvlaatkldkest
fpdyleaipgtnvdlgtlegdgmniegeelmpslgealssdilndmesvlaatkldkest
fpdyleaipgtnvdlgtlegdgmniegeelmpslgealcsdilndmesvlaatkldkest
fpdyleaipgtnvdlgtlegdgmniegeelmpslgealssdilndmesvlaatkldkest
fpdyleaipgtnvdlgtlegdgmniegeelmpslgealssdilndmesvlaatkldkest
fpdylealpgtnvdlgtlegdgmnlegeelmpslqealssdllndmesvlaatkldkesf

LR IR S SR S S KKKk ek kx LK%
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Supplementary Figure 14. Fabric of various types dyed with FBBNA or AO50 reveals significant binding of
FBBNA to carbohydrate-based fabrics cotton and viscose. A fabric strip composed of sections of filament acetate,
cotton, polyamide, polyester, polyacrylic, silk, viscose, and worsted wool was incubated with FBBNA or AO50 dye for 2
hours with shaking, washed until rinse was clear, then dried. FBBNA showed a strong affinity for cotton and viscose
(structures shown), but had poor affinity for other carbohydrate-based fibers such as filament acetate. FBBNA also
showed strong affinity for silk and polyamide, which are more representative of proteins. FBBNA bound poorly to
polyester, polyacrylic, and worsted wool (protein covered with a cuticle layer). AO50 on the other hand bound poorly to
all fabrics but silk.
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Supplementary Figure 15: One individual hotspot on PD-1 was identified when complexed with PD-L1. Hotspots
are identified as the tryptic cleavage sites blocked by dye treatment but protected during complexation with a protein
binding partner. This leads to an identification pattern for hotspots where hotspot peptides are present in unpainted
samples, absent in painted samples due to blockage of the tryptic cleavage site by dye coverage, and present in the dyed
complexed samples where complexation protects the tryptic cleavage site from dye coverage. A) Peptide
MSPSNQTDKLAAFPEDR from PD-1, following tryptic cleavage at R69 (missed cleavage at K78), is identified by
MS/MS in the unpainted sample 11222015 Angela PD1.3. B) All PD-1 peptides identified within 1% FDR in the PD-1
painted sample 11222015 Angela PD1_AO50; neither the MSPSNQTDKLAAFPEDR nor the shorter KLAAFPEDR
peptides were identified in the sample, indicating blockage of R69 and K78 by the dye treatment. C) Peptide
KLAAFPEDR from PD-1, following tryptic cleavage at K78, is identified by MS/MS in the painted complexed sample
11222015 Angela Com_AO50.
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A. R69 and K78 of unpainted PD-1 sample 11222015 _Angela PD1 is identified by the presence of peptide
MSPSNQTDKLAAFPEDR tandem mass spectrum matched via Sequest

Sequence: MSPSNQTDKLAAFPEDR, M1-Oxidation (15.99492 Da)

Charge: +3, Monoisotopic m/z: 641.63409 Da (-1.18 mmu/-1.84 ppm), MH+: 1922.88773 Da, RT:26.4456 oun,

Tdentified with: Sequest HT (v1.17); XCorr:3.04, Percolator g-Value:0, Percolator PEP:0.0222, Tons matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da

21 b b Pt Seq. ¥ ¥ ¥ 22
1 7452458 50.01308 | M-Oxidation 7
2 79.02975 s 1775.85587 BB2.43157 59262347 16
3 1138087 P 1688.82384 B44 91556 563161280 15
4 14039135 5 1591.77107 796.38918 531.26188 14
b 53320242 178.40566 N 1504.73905 752.87316 502251200 13
6 65126100 Zimwiss @ 1380 69612 635.85170 46423680 12
7 762.30868 381.65798 28477421 T 1262.63754 631.82241 421.55070 11
8 B77.33562 £35.17145. 28311673 o 1161.58986 387.36814 10
E] 1005 43059 5032189 wmEss K 1046 56282 34952582 9
£ 111851485 53.76095 WIS L 91846796 0682750 B
11 1189.55176 397.18877 A 805.3838% 26913282 7
12 1260.58888 42086721 A 73434678, 36767703 24545378 &
13 1407 65723 70 4590061 F 66330367 33215847 2177474 '8
14 1504.71005 752.85867 50224184 |3 B16.24125. 2B8.62426 17275194 4
15 1633.75265 a1 5 545 25573 E 419.1834% 210.08788 14040101 3
% 174877959 67489343 sE35805 D 29014590 145 57658 9738682 2
7 R 175.11895 88.06311 5904450 1
1 b-H,0 b-H, 0%  b-H,O0* b-NH,* b-NH2  b-NH* Seq. y-H.0- y-H.Q% y-H,0% y-NH,* y-NH*  y-NH7 22
1 M-Oxadation 1w
9 217.06414 109.03571 7102623 s 175784530 87942629 BBEGISN5  175BE2932 7991830 585.94795 16
3 31411630 15756209 10537715 P 1670.81327 83591028 SETG0928 167179729 536 40228 55793728 15
4 40114893 201.07810 134387283 5 1573.76051 7 52525835 1574 74453 787.875%0 52558636 14
5 515.19186 258.09357 172.40214 17273014 ] 148672848 743.86788 49624768 1487 71250 744 35389 496.57568 13
6 64325044 2212886 21508233 64473445 254164 @ 1372.68555 eBeBdBe?  45EZIT 137386957 687.33842 45886137 12
7 744328812 37285 48.77089 74528213 249.09889 i 124462658 622.81713 41554718 124561099 623.30913: 41587818 11
8 85832506 430.16617 28711320 86030507 2874411 D 1143.67930 57225328 381.86462 1144 56331 57278530 38218262 10
3 987 42002 49421365 32081152 983.40404 B K 102855236 51477382 4352230 102953637 51527182 34385031 9
10 1100.50409 550.75568: 367 50621 1101.48810 367.82422 (K 90045729 45073232 300.82338 901.44141 45122434 301.15199 8
11 1171.54120 351.18525 11725221 39151326 A 787.37333 354.19030 263.12925 78835734 394 68231 26345730 7
2 1242 57831 4148 124356233 451923 A 716.33621 IRETITS 23945006 702 3165 239778% 6
13 1369.64673 46388708 139063074 4421510 F £45.29910 25N 28772 646.28312 123.54520 21609922 5
14 1486 69545 43623801 1487 68351 496.56602 P 498 23069 24961898 166.74841 45921470 25011089 167.07642 4
15 161574208 808.37468 53828221 1616.72610 808.86669 = A01.17792 201.09260 13439749 402.16194: 201 58461 13472550° 3
16 173076903 865.80815 57759453173 75304 B56.38016 D 27213833 13657130 9133329 27311938 13708331 9171130 2
17 R 158.09240: 79.54984 53.36899: 1
Fragment Spectrum
10222015_Angela_PD1.RAW #2446 RT: 26.4456 min
ITMS, 541.0683@cId30.00, z=+3, Mono miz=641.63400 Da, MH+=1922.88773 Da, Match Tol.=0.6 Da
600 o
HLO, yt~HLO, 715 NH, b~ NH;
787.70 859.94
500 - 4
400 - ¥s~
z *H,0, byt NH,, y-NH; baiGos T
g 536.4
B Ao by ]
£ 200 4 704.52 ;
=
L=
}'153' \
200 b1p*-H, O, byy™NH; 563:66
: 551.13 by
888.74
be"
100 - by* HL0, b NH: - 1005.13
808.71 :
2 e by NH: .-
Yie-NH 124344 126118
g | (oo [0 G BT i e ,
1000 1500
miz
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B. Painted PD-1 sample 11222015 _Angela PD1_AO50 does not contain peptides MSPSNQTDKLAAFPEDR
or KLAAFPEDR of PD-1 within the PD-1-derived peptide set as identified by Sequest

Master Theo. XCorr A
Quality Protein MH+ Sequest

Confidence Sequence Modifications PEP Accessions [Da] HT
High VTQLPNGR 0.180939 167857792 884.4948 1.61
High NDSGTYLCGAISLAPK 1xCarbamidomethyl [C8] 0.023518 167857792 1666.811 4.14
High VTQLPNGRDFHMSVVR 1xOxidation [M12] 0.588718 167857792 1871.954 1.2
High DFHMSVVR 0.181918 167857792 990.4826 1.74
High DFHMSVVR 1xOxidation [M4] 0.517142 167857792 1006.477 1.56
High FRVTQLPNGR 0.156064 167857792 1187.664 2.1
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C. K78 of painted PD-1/PD-L1 complex sample 11222015_Angela_Com_AOS50 is identified by the presence of

peptide LAAFPEDR tandem mass spectrum matched via Sequest

Sequence: LAAFPEDR, Charge: +2, Monoisotopic m/z: 459.73505 Da (-2.57 mmu/-5.6 ppm), MH+ 918.46282 Da, RT: 23.8086 min,
Identified with: Sequest HT (v1.17); XCorr:2.05, Percolator g-Value:0, Percolator PEP:0.0858, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-FLO; y; v-H,O; v-NH:

#1 b b2 Seq. ¥ ¥ 2
T 11409134 5754931 L 8
2 5 9306787 A 80538389 40319858 7
3 12858642 A 73434678 367, 02 6
4 20212083 F 663.30967 32215847 B
5 25064701 P 51624125 25862476 4
6 315.16831 £ 41918848 21009788 3
it 37268178 D 290.14590 14557659 2
8 R 175.11895, 8806311 1
1 b-H,0 b-H,0% Seq. y-H,0* y-H;0% y-NH;* y-NH# 22
1 L 8
2 A 787.37333 394.13030 78835734 33468231 7
3 A 716.33621 35867175 717.32023 359.16375. 6
4 F 645.29910 32315318 646.28312 32364520 5
5 P 438.23065 24961898 499.21470 250.11093. 4
6 611.31877 306.16303. E 401.17792 201.09260 40216194 20158461 3
7 726.34572 36367650 D 27213533 13657130 27311835 137.06331 2
8 R 158.09240 7354384 1
:

10222015_Angela_Com_A050 RAW #1821 RT: 23.8086 min
ITMS, 459 7354{@cid20.00, z=+2 Mono m/z=459 73505 Da, MH+=018 46282 Da, Match Tol =06 Da

3000
v
516.30
2500
73443
2000
£
S
g
£ 1500
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1000 Vi
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¥s b By 805.45
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L . 33214 3 629.19 744,53
o | ‘ il wlllo b | | | I
200 300 400 500 G600 T00 800 500
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Supplementary Figure 16: Control peptides in PD-1
A. Control peptide FRVTQLPNGR is present in the unpainted PD-1 sample 11222015 _Angela PD1.

Peptide Summary

Sequence: FRVTQLPNGR, Charge: +2, Monoisotopic m/z: 584.33337 Da (-2.45 mmu/-4.12 ppm), ME+: 1187.65947 Da, RT: 24.7657 min,
Identified with: Sequest HT (v1.17); XCorr:2.37, Percolator g-Value:0, Percolator PEP:0.26, Ions matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da

Fragments used for search: b; b-F.O; b-NHs; v; y-H.O; v-NH:

=1 b* B Seq. ¥ ¥ 22
1 7454148 F 10
2 152.59204 R 104059595 520.80161 9
3 20212625V geadoded 44375106 8
4 25265008 T 7842643 39221885 7
5 316679837 Q 684, 342865301 6
6 7322141 L 556. 27866372, 5
7 41 DI 44323611 22212169 4
8 M 346.18334 17353831° 3
9 G 232.14042 11657385 2
10 R 175.11898 23.06311 1
2  bHO  b-HO¥ b-NH»  Seq. y-H;0* y-H,0% ¥-NH;* y-NH2 | 2
1 F 10
2 14407876 R 1022.58539 511.79633 1023.56340 L/
3 ' 866.48428 43374578, 867.46829 8
4 T 38421157 768.39988 7
5 61424091 307.67409 Q 667.35220 6
5 74297 421612 L 51928362 27015045 5
7 824 47773 41274251 P 426.20956 21360842 4
8 938.52066 R N 329.15679, 165.08204. 3
9 99554213 498. G 21511387 108.06057 2
10 R 158.09240 79.54984° 1
10222015_Angela_PD1.RAW #2188 RT: 24.7657 min
ITMS, 594.3341@cid30.00, z=+2, Mono m/z=584.33337 Da, MH+=1187.65947 Da, Match Tol.=0.6 Da
i [M£2HJ-NH,
586.13
12
10 q
s by ¥
& 745.48 88457
E s
E
2
z
& e
z b,
£ 556.38 i
785.50
[M+2H]*-NH:-H:0
4 -
52114 B
b . x ; 728.46
i bs2-NH. NI ; ;. b
304.33 -NH;3 B 32.45 o
vl R et 265 A e Koo A Vs yoH0 1013.55
2 270.28 L 684.54 866.60 5"
270. e 512.65 : 2
. . yi~NH; 5™-NH; va-NH; 956.67
4 B 32921 386.26 5 i b7 seree s
17520 232.17 3 1 w J y--Hz 84273 5 o~-H, 1023.66
P | ; ul i | \| “ . il | | " I
200 400 600 800 1000
miz
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B. Control peptide NDSGTYLCGAISLAPK is present in the unpainted PD-1 sample 11222015 Angela PD1.

NDSGTYLCGAISLAFK, C8-Carl vl (57.02146 Da)
Charge: +2, Monoisotopic m/z: 833.90509 Da (-3.8 mmu/-4.56 ppm), MH+: 1666.80290 Da, RT: 34.1300 min,
Identified with: Sequest HT (v1.17); XCorr:3.99, Percolator g-Value:0, Percolator PEP:0.0109, Tons matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da

A1 b* b2 Seq. ¥

1 115.05020 5802874 N

z 23007715 11554221 D 1552.76757

3 317.10918 15806823 s 1437 74063

4 374713064 1875689 G 135070860 67585734 13

6§ 238 09280: i 129368713 847271 12

6 3962446 Y 115263946 5968237 1

7 751,32571 376.16649: L 1029.57613. 51523170 10

8 511,353 456.18182 C-Carbami_. 916.43206 458.74967 9

3 968 37782 484 £9255. G 7BE 46142 37873435 8

10 52021111 A 69943895 3502231 7

1 57675314 | £28.40284 314.70506 6

12 62026915 5 515,31 25816303 5

13 676.81118. = 478 28675: 21464701 4

14 Ti2397 A 3i5.20268 158.10488° 3

15 760.85612 F 244 16557 12258642 2

16 K 147.11280 7406004 1
1 b-H0¢ b-H,0% b-NH;* b-NH;* Seq. y-H0* y-H, 0% y-NH;* y-NH;» =2
1 98.02365 495147 N 18
2 21206658 106.53683 213.06060: 107 02834 2} 1534 75701 76788214 1535 74102 76837415 15
3 299.09861 150.05294 300,08263 15054495 S 1419.73006 71036867 1420.71408 710.86068- 14
4 178.66368 357.10409. 179.05568 G 1332 69803 666 85266 1333 68205 £67.34466. 13
5 229.08751 45815177 285982 T 1275.67657 63234192 127666059 632.83393 12
6 31051918 62121510, 21111118 Y 117462888 587.81808 117561291 582.31009. 11
7 367.16121 73429916 36765322 I 1011.56556 50628642 101254958 506.77843 10
2 834 32381 C-Carbami 898 48150, 44974433 239 46551 450.23640 8
9 7 95135127 7 G 733.45085 369.72906 739.43487 37022107 8
10 511.20682 511.65783 A 681.42938 34121833 68241340 34171034 7
1 567.74786 568.2 [ 610.39227 30569977 61137629 306.19178. 6
3 611.26387 5 49730821 248 15774 48879223 24864875 5
13 133450452 667.80590 £68.29791 L 41126020 20612374 4
14 140684164 70332446 70381647 A 258 17613. 149591700 3
15 1502.69440 75185084 150367842 752.34285 2 22713902 11407315 2
16 K 13008626 6554677 1
: -

10222015_Angela_PD1.RAW #3527 RT:34.1300 min
ITMS, 833.9061@cid30.00, z=+2, Mono m/z=833.90509 Da, MH+=1666.80220 Da, Match Tol.=0.6 Da

500
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s00 ]
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=

300 4

200 4 "527' ¥s bis

5 1039.40
24438 - by-El ; i
L - " : 1021.49.| ba-NH; M+1H]]
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. 1 Li i | L I i I ]

T T
1000 1200 1400 1500
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C. Control peptide FRVTQLPNGR is present in the painted PD-1 sample 11222015 Angela PD1_AOS50.

Peptide Summary

Sequence: FRVIQLPNGR, Charge: +2, Monoisotopic mfz: 594.33295 Da (-2.88 mmu/-4.84 ppm), MI+: 1187.65862 Da, RT: 31.3318 min,
Identified with: Sequest HT (v1.17); XCorr:2.10, Percolator q-Value:0, Percolator PEP:0.449, Tons matched by search engine: 0/0

Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H,O; b-NH;; y; y-H.O; y-NH:

21 b b2 Seq. v ¥ 22

1 148.07569. 7454148 F 10

2 304.17680 15253204 R 104059595 52080161 9

3 202128250 W 884.49484 442.75106° &

4 25265009 T 7EB.42642 393.21685° 7

5 31667937 Q £84.37875 34265201 6

6 7. 1L 556.32017 27866372 &

7 B 42323611 22212163 4

8 N 34618334 17353531 3

9 G 23214042 11657385 2

10 R 17511835 8806311 1
#1 b-H,0* b-H,0% b-NH;* b-NH:*  Seq.  y-H,0* y-H.0% y-NH;* y-NH» =2
1 F 10
2 14407876 R 1022.58539 511.79633 1023.56940 51228834 9
3 193.61297. ¥V 866.48428 43374578 867.46829 43423778 8
4 48628233 24364430 242713881 T 76741586 3421157 768.39988 3470358 7
& 614 34081 308.1661C. @ 667.35220 33217974 6
6 727 42457 36470813 L 53929362 27015045 5
7 82447773 41323451 P 426 20856 21350842 4
8 938 52066 M 329.15673 16508204, 3
5 99554213 G 21511387 10806057 2
10 R 158.09240 7954984 1

e

10222015_Angela_PD1_A050 RAW #2098 RT 313318 min
ITMS, 594.3324@cid30.00, z=+2, Mono m/z=594.33295 Da, MH+=1187.65862 Da, Match Tol.=0.6 Da
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D. Control peptide NDSGTYLCGAISLAPK is present in the painted PD-1 sample
11222015_Angela_PD1_AOS50.

Peptide: Summary

Sequence: NDSGTYLCGAISLAPK, C8-Carbamidomethyl (57.02146 Da)
Charge: +2, Monoisotopic m/z: 833.90796 Da (-0.93 mmu/-1.11 ppm), MH+: 1666.80864 Da, RT: 36.0712 min,
Identified with: Sequest HT (v1.17}; XCorr:4.14, Percolator g-Value:0, Percolator PEP:0.169, Tons matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da

1 b* b2 Seq. y bl 22

1 115.05020 5802874 i} 16

2z 115.54221 D 1552.76757 15

3 153.05823 5 1437 74063 14

4 187.568%6 G 1350.70860 13

5 232 09280 T 29362712 12

6 31962446 o 1192 63946 il

7 751.32571 i 1029.57613 515.29170; 10

8 511.35636. C-Carbami_. 916.43206 458.7: a3

2 G 756.46142 37873435 B

10 A 699.43395 38022361 7

1 | £28 40284 314.70506: 6

12 1239.53103 620.26515 =) 51b.31877 258.16303 &

13 676.81118 L 428 28675 21464701 4

14 712.32974 A 315.20268 158.104%8° 3

15 76085612 i 244 18557 12258642 2

16 K 147.11280 7406004 1
s b-HO0°  b-HO¥® b-NH;* b-NH,2 Seq. y-H,0* y-H,0%* y-NH,* y-NH# 22
1 8802385 45 51547 N 18
2 106.53653 213.05060 107.02894 D 1534 75701 76788214 153574102 76837415 15
3 150.05284 300.08263 150.54495 5 1419.73006 710.38867 1420.71408 7i0.86068 14
4 178 56368 35710408 179.05568: G 133269803 666.85266 133268205 667.34466 13
5 229.08751 45815177 229.57952 T 1275.67657 638.34192 1276.66059. 628.83293 12
L4 31061918 31111118 Y 1174 62888 587 81808 117561291 588.31009 11
d- 367.16121 367.65322. L 1011.56556 506 28642 1012 54958 50677843 10
8 44777654 C-Carbami... 89848150 44974433 899.48851 450.23640 9
3 47568727 G 738 45085 369.72906. 73943487 37022107 8
10 1021.40437 511.20582 A 681.42939 341.21833 68241340 HLT0H T
1 1124 48843 | 61039227 230569977 61137628 306.19178 6
12 122152048 611.75588: 5 457 30821 24315774 43829773 24964375 5
13 1324.60453 1336.58854 668.29791 L 41126020 206.13374 4
14 140564164 1406 62566 70381647 A 29817613 14353170 3
15 1502.69440 1503.67842 752.34285 P 22713902 114.07315 2
16 K 130.02626 6554677 1

10222015_Angela_PD1_A050 RAW #2731 RT 36.0712 min
ITMS, 834.4083@cid30.00, z=+2, Mono miz=833.90796 Da, MH+=1666.80864 Da, Match Tol.=0.6 Da
500 4 2H}-H,0, [M+2H]*-NH; Ve
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E. Control peptide FRVTQLPNGR is present in the painted PD-1/PD-L1 complexed sample

11222015_Angela_Com_AOS50.

Peptids Summary

Sequence: FRVTQLPNGR, Charge: +2, Monoisotopic m/z: 594.33252 Da (-3.3 mmu/-5.56 ppm), MII+: 1187.65776 Da, RT: 36.5483 min,

Identified with: Sequest HT (v1.17); XCorr:1.78, Percolator q-Value:0, Percolator PEP:0.282, Ions matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da
Fragments used for search: b; b-H;O; b-NH; v; v-ILO; y-NH;
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10222015_Angela_Com_A050 RAW #3480 RT: 36 5483 min

ITMS, 584 3341@cid30.00, z=+2, Mono miz=534 33252 Da, MH+=1187.65776 Da, Match Tol.=0.6 Da
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F. Control peptide NDSGTYLCGAISLAPK is present in the painted PD-1/PD-L1 complexed sample

11222015_Angela_Com_AOS50.

Peptide Summary

Sequence: NDSGTYLCGAISLAFK, C8-Carbamidomethyl (57.02146 Da)
Charge: +2, Monoisotopic m/z: 833.90869 Da (-0.2 mmu/-0.23 ppm), ME+ 1666.81011 Da, RT: 33.4988 min,
Identified with: Sequest HT (v1.17); XCorr:4.21, Percolator g-Value:0, Percolator PEP:0.00162, Ions matched by search engine: 0/0
Fragment match tolerance used for search: 0.6 Da
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ITMS, 834 4067 @cid30.00, z=+2, Mono miz=833 90869 Da, MH+=1666 81011 Da, Match Tol =0 6 Da
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A Hotspot Peptide LAAFPEDR

disappears when painted,
/ reappears when complexed;
cleavage blocked at K78
Unpainted Angela PD1: 31 PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLNWYR | | SQPG 90
Painted Angela PD1 AO50: 31 PWNPPTFSPA LLVVTEGDNA TFTCSEFSNTS ESFVLNWYRM SPSNQTHKEA AFPEDRSQPG 90
Complex Angela:Com:AOSO: 31 PWNPPTFSPA LLVVTEGDNA TEFTCSFSNTS ESFVLNWYRSQPG 90

Unpainted Angela PDI: o1 oocri - - O IKESLRA ELRVTERRAE 150
Painted Angela PD1 A050: 91 QDCRERVIOLNPNGRDFHMSV VR~RRNDSGT YLCGATSLAP(KAQIKESLRA ELRVTERRAE 150
Complex Angela Com 4050: 91 ODCHERVONNSNGRDEEMSVENE" - - NDSCENNNCCANSIABNRROTRESEE;. -~ /==RRA: 150

W_/ (¢ Y J

Control Peptide Control Peptide
FRVTQLPNGR NDSGTYLCGAISLAPK
found in all samples found in all samples

Supplementary Figure 17. PD-1 hotspot for its interaction with PD-L1 is determined by differential analysis of
unpainted PD-1, painted PD-1, and painted PD-1/PD-L1 complex, and is validated with peptide inhibitors. A) To
determine the presence of PD-1 hotspots for an independent mass spectrometry experiment, the sequence of PD-1 for an
unpainted sample, a painted sample, and a complexed sample are aligned, and peptides identified in each sample are
highlighted in green, using the trials depicted in Supplementary Figures 14 and 15. Peptides which are present in the
unpainted sample, absent in the painted sample, and return in the complexed sample are considered indicative of regions
that are solvent-accessible in the painted sample, but not solvent-accessible in the complexed sample, such as
LAAFPEDR. The missed tryptic cleavage site, such as K78 for the peptide LAAFPEDR, is the identified hotspot. B) The
K78 hotspot of PD-1 (red) is shown using the crystal structure (PDB 4ZQK) of the extracellular portions of PD-1 (light
purple) and PD-L1 (orange) where K78 is found in the protein-protein interface and forms two hydrogen bonds to PD-L1,
indicated with green lines. C) Parent sequences of Inhibitor 1 (Inhibitor 2 is a cyclized version of Inhibitor 1), Inhibitor 5
(Inhibitor 6 is a cyclized version of Inhibitor 5), and Inhibitor 7 (Inhibitor 8 is a cyclized version of inhibitor 7) are shown
in cyan, light green, and dark purple respectively in the co-crystal structure of PD-1/PD-L1. All inhibitors are found in the
protein-protein interface. Inhibitor 1 is designed to directly bind to the K78 hotspot, and was predicted to be the most
potent if K78 represents a true positive. Scrambled Inhibitor 3 (Inhibitor 4 is a cyclized version of Inhibitor 3) was
designed from non-adjacent interface sequences of PD-L1 and is not shown. D) Space-filling model showing parent
sequences of Inhibitors 1, 5 and 7 relative to the protein-protein interface.
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Supplementary Figure 18. Inhibitor 1 predicted binding to PD-1 overlaps pembrolizumab (Keytruda) binding. A)
Inhibitor 1 (cyan) bound to PD-1 (purple), with protein painting hit Lys 78 shown in red and hydrogen bonds shown in
green. B) Binding site of Inhibitor 1, cyan, on PD-1. C) Binding site of pembrolizumab, dark blue, on PD-1. Significant
overlap is seen between the binding sites of Inhibitor 1 and pembrolizumab.
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